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EABLY TELEPHONES. 

Our readers are familiar with the fact that many 
authorities on the history of telephony claim that in 
the instruments invented, described, and constructed 
by Philipp Reis, of Germany, over twenty years ago, 
may be found complete and operative speaking tele- 
phones. The claims of the Bell patents, practically 
speaking, are now held by the courts to cover the art 
of transmitting the sound of words by electricity. All 
the suits brought by the Bell Company are brought 
upon this basis, that no speech can be electrically trans- 
mitted without infringing their patents. Hence, any- 
thing in the shape of an authentic early telephone 
possesses much interest as tending to deprive this pat- 
ent of its extraordinary breadth of interpretation. 

We here present a number of early telephones, in- 
cluding three general types — the microphone, the mag- 
neto, and the magnetization forms. They are from 
photographs of the original instruments, all, according 
to sworn testimony, constructed years before Graham 
Bell thought of applying for a patent for telephones. 

Fig. 1 represents the Holcomb instrument. It is a 
horseshoe magneto, somewhat similar to the well- 
known Overland Co.'s receiver. It was made by Alfred 
G. Holcomb in 1860-61. The curved bar in front of 
the magnet coils is the vibrating armature. The coni- 
cal ear piece, closed at its larger end with a piece of 
wood carrying the armature, is designed to concentrate 
the sound. This instrument talks, and talks well. Its 
faults are due only to wrong proportions. Its arma- 
ture is too small, apparently, for the best results. Its 



results compare with the early speaking Bell tele- 
phones. 

Holcomb had a friend, George W. Beardslee, with 
whom he spoke concerning this instrument, and 
Beardslee undertook to make one himself. Prior to 
1865 he constructed the identical instrument shown in 
Figs. 2 and 3. Its interior construction is shown in Fig. 
3. The ideas of Holcomb are, in general, carried out 
by his friend, who substitutes for the original massive 
horseshoe magnet one of a different shape, and with 
that as a basis constructs a regular magneto teler 
phone. This instrument is as Operative as the Bell re- 
ceiver of to-day. The crank seen. projecting from its 
side corresponds to an alarm or calling attachment. 

These are two perfectly good magneto telephones, 
and with some modifications could be used in actual 
service. In practice it is found that this class is only 
adapted to perform the ofiBce of receivers. For trans- 
mitters something stronger is wanted — something that 
will directly regulate a battery current. This is 
found in instruments of the microphone type, precisely 
such as invented and used by Reis, and as constructed 
in this country by Professor Van der Weyde in 1869. 
An original transmitter by this inventor is shown in 
Fig. 4. A rectangular box is fitted with a mouthpiece 
to be spoken into. Its top has a central aperture 
covered with membrane that actuates a microphone 
contact. Couple this instrument with a battery and 
with any of the magneto receivers shown in our illus- 
tration, and we have an operative telephone line such 
as is in use to-day. 



Reis, for receiver, availed himself of the sounds of 
magnetization. A rod of iron rapidly magnetized and 
demagnetized undergoes molecular changes, as in 
length, which are accompanied by slight sounds. 
The magnetizations are simply effected by surrounding 
the bar with a coil of wire and passing intermittent 
currents through it. If by a microphone these currents 
are made to vary with the utterances of the voice, the 
magnetization sounds become articulate, and the re- 
ceiver speaks. 

In Fig. 5 we represent such a receiver, constructed 
about 1869 by Professor Van der Weyde. It is a simple 
rod of iron surrounded by a coil of insulated wire, 
with a species of resonating attachment at one end. 
The great trouble with this receiver is the weakness 
of its sounds. In the one shown, an attempt is made 
to re-enforce its vibrations by a species of sounding 
board or vibrating plate. Reis, we know, adopted 
similar expedients, sometimes .mounting the coil and 
inclosed rod on a sounding box. Such a coil surround- 
ing a knitting needle gives very pure sounds, and the 
form is often referred to as the knitting needle re- 
ceiver. 

So pure are the sounds produced by this arrange- 
ment, that it has seemed strange that some attempt 
has not been made of later days to utilize them. A 
simple wire, surrounded by a coil and carrying on 
one end a wooden disk to be pressed against the ear, 
forms a very fair receiver. 

Prof. Van der Weyde was not content to rest with 
instruments of these two types only. A year or so 




1. Magneto Telephone made hy Alfred G. Holcomb in 1860-61. 2. Magneto Telephone made hy George W. Beardslee, at College Point, N. Y., prior to 1865. 3. Same, inclosed ready for use. 
niade by Philip Van der Weyde about 1869. 5. Telephone Receiver made by Philip Van der Weyde about 1869. 6. Telephone Receiver made by Philip Van der Weyde in 



4. Telephone Transmitter 
1870. 
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teter, in 1870, he made a magneto, shown in Fig. 6. 
Here we have a horseshoe electro-magnet mounted 
back of, and facing, a plate armature. It is simply a 
[)owerful electro-magneto receiver, something like, but 
immeasurably superior to, the instruments shown in 
the Bell patent of six years later. Like all the other in- 
struments shown, it will play its part in transmitting 
speech. Placed in circuit with a battery and a micro- 
phone such as is shown in Fig. 4, it will talk. 

Our readers will feel with us that the above repre- 
sents a most interesting collection of instruments. In 
many instances, even in suits, alleged anticipating 
telephones are shown by models. This always casts a 
shade on their testimony, for the suspicion always 
exists that some change in construction has been made. 
It may be so minute as to be indefinable in the light of 
the testimony concerning the originals, yet enough to 
change inoperative devices into practical working in- 
struments. Such, at least, is the suspicion that is apt 
to be aroused by model telephones. But in the instru- 
ments here shown we have what are testified to as be- 
ing instruments actually made fifteen or twenty years 
ago. 

Prof. Van der Weyde originally used his telephones 
for the transmission of music. He did not at first use 
them for that of words. Any one who has experiment- 
ed with early telephones, the Bell included, will find 
the articulation faint and uncertain at times. In some 
cases, such is the degree of this uncertainty that we 
can readily believe that the early workers with un- 
trained ears failed to catch the feeble utterances of 
their instruments. Every one has noticed a great dif- 
ference between individuals as speakers or listeners at 
ordinary telephones. If this is so with the perfected in- 
struments of to-day, a fortiori must it be so with the 
older types. There is a sound sometimes produced 
by a telephone that is unmistakable — a peculiar buzz- 
ing, as if it was on the verge of talking. When that 
is reached, articulation is only a matter of adjust- 
ment. The early workers must often have reached 
this stage, and failing to recognize its importance, they 
did not pass it as successfully as we do. 

The Reis and Van der Weyde instruments divide 
themselves into two classes, transmitters and receivers. 
It is worthy of remark that the practical working in- 
struments of to-day follow the lines indicated by the 
German school teacher. A battery current is acted 
on by a transmitter, and the receiver delivers the mes- 
sage. In the Bell patents, magneto or electro-mag- 
neto telephones were prescribed for both ends of the 
line. Any such service is inferior. A microphone is es- 
sential at present for transmitter ; the Bell instru- 
ment is of use only as receiver. 

Another interesting feature of the instruments we 
have desori bed is the fact that they are all American 
productions. There is always a certain dissatisfaction 
in looking to Europe for an anticipation. Legally 
speaking, foreign use does not anticipate ; so in the 
case of Reis' inventions publication has to be shown, 
and this has to be coupled with the operativeness of 
the telephones. The inventors whose productions 
we have just spoken of were residents of America, and 
did their work here. Most or all of it was done within 
a few miles of this city. Van der Weyde concentrated 
his thoughts on the transmission of music ; Holcomb 
felt that his was not sufficiently perfected to be worth 
patenting, and so their work went for nothing. 

It is the old story, so often retold in the history of 
invention, that the race is to the swift. Bell, by work- 
ing out a successful telephone company, has succeeded 
in establishing for himself and associates the most valu- 
able patent of the world. Any of the instruments 
shown are far in advance of the telephones of his 1876 
patent, but unpushed by business energy they passed 
out of sight, only to be resuscitated as useful aids in 
combating the claims of the Bell Company. 

. 1^ ( » ) ^ . . 

more Scared than Hurt. 

According to 5ra(Zs<ree<'s careful recapitulation, there 
are about 43,000 workingmen who are on strike in this 
country at the present time. The whole number of per 
sons employed in manufactures, mining, trade, and 
transportation is about 5,640,000. So it appears that 
not one man in a hundred of those engaged in the indus- 
tries named has stopped work in consequence of dis- 
agreement with employers. But the one striker is mak- 
ing more noise in the land than the ninety-nine work- 
ingmen who keep about their business. Trade is hurt 
more by the apprehension of mischief than by the act- 
ual extent of it. — Phila. Record. 



Origin of Snlphnr In Coal. 

M. Dieulefait has been inquiring why there is so much 
sulphur in stone coal, and why there is so little of free 
alkaline carbonates in the ashes. For this purpose he 
has analyzed the surviving species of the families of the 
coal plants, particularly the Equisetaceae, and has found 
in them a proportion larger than usual of sulphuric 
acid. Hence he deduces, as the answer to his questions, 
that the coal plants were more highly charged with 
sulphur than most existing plants, and that for that 
reason their alkaline constituents assumed the forms of 
sulphates instead of oarbooates. 
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OFFICIAL BEFOBT ON THE PANAMA CANAL. 

M. Rousseau, the delegate appointed by the French 
Government to inspect the worls on the Panama 
Canal, has made a report which is likely to be more 
seriously disappointing to M. De Lesseps than was the 
exceedingly cautious and tentative one of the Hon, 
John Bigelow, who assisted at the inspection in be- 
half of the New York Chamber of Commerce, the 
points of which were summarized in our issue of May 8. 
M. Rousseau denies the correct-ness of the canal com- 
pany's statements respecting its facilities for construc- 
tion, the time when the canal will be completed, and 
the amount of money still required to accomplish the 
work. This appears to be the first public criticism in 
France of the canal project, the forwardness of the 
enterprise, and its financial condition, as these matters 
have been explained by its directors and promoters ; 
and, as a result, it is announced that the Government 
cannot authorize a proposed issue of lottery bonds, 
to provide further means to prosecute the work, until 
the position of the company is made clear. Nearly all 
the capital thus far subscribed for building the canal 
has come from people of small means, four-fifths of it 
being represented by individual sums ranging from 
$100 to $500. It is thus also that the French national 
debt is mainly held. To make these small loans popu- 
lar, the canal company wished to float them with a 
lottery scheme, but a governmental authorization of 
such scheme would be a most serious affair in the 
event of any failure to complete the. canal or the inter- 
minable postponement thereof, with constantly added 
cost. De Lesseps may, it is true, succeed in obtain- 
ing the necessary funds to keep up work on the canal, 
notwithstanding this adverse report; but as the calcu- 
lations of its ultimate cost increase, the diflBculty and 
expense of placing any loans will be augmented, and it 
seems inevitable that, looking at the project as kindly 
as possible, the work must drag on for a far longer 
period than any that has yet been fixed for its comple- 
tion, even if that is ever accomplished. 

*<«>*■ 

GALVESTON HABBOB. 

In 1874 the improvement of Galveston harbor was 
commenced on plans designed by Maj. Howell, U. S. 
A., approved by a board composed of Generals Tower, 
Wright, and Newton, U. S. A. The plan contemplated 
two parallel jetties 13,000 feet or about 3J^ miles apart. 
They were to be submerged, no part of them being 
higher than mean low tide, and only a portion of them, 
as high as that. From the shore out for several thou- 
sand feet, they were several feet below low tide, thus 
forming huge gaps to facilitate the flow of the tide to 
fill the bay of Galveston, a tidal basin about 450 miles 
in extent. The average rise of the tide is about 14 
inches. These jetties were to be built of gabions. Each 
gabion was made of willows in the form of a basket, 
about 13 feet long, 6 feet wide, and 6 feet deep. Thie 
willow structure was plastered over with hydraulic 
mortar about three inches thick. They were placed 
end to end in the line of the jetty, and sand was then 
pumped in them and covers secured on them to keep 
the waves from washing it out. The jetties were to 
extend out only to 13 and 13J^ feet depth, respectively. 

Nearly two miles of the north jetty were built in this 
way prior to 1880. This entire work was completely 
obliterated in 1880, and then Col. Mansfield was put in 
charge. He recommended the building of the jetties 
with brush mattresses, ballasted with stone in a man- 
ner quite similar to the Mississippi jetties, and on sub' 
stantially the same locations chosen by Maj. Howell. 
The advisory board was reconvened to pass upon the 
new plans, and it advised putting down a trial section 
of mattress work near the outer end of the old north 
gabionade, and also the changing of the direction of 
the south jetty, so that its outer end would be distant 
only about 10,400 feet from the north one, thus destroy- 
ing the parallelism of the two jetties. 

The vigorous prosecution of the south jetty was then 
begun (1880), and in March, 1884, Col. Mansfield re- 
ported it officially as being completed. It was then 4^ 
miles long from the shore to ISJ^ feet water. 

About this time the people of Galveston became dis- 
heartened, declared that no real benefit had resulted 
from the works in ten years ; and after consultations 
and meetings, the mayor, city council, and a large 
number of the chief citizens of the place addressed a 
letter to Capt. Eads, then in England, to know if he 
would undertake the improvement on the " no cure, 
no pay " principle, which he had undertaken to do with 
the Mississippi jetties. The result was that an offer to 
do this and secure 30 feet depth of channel was made 
by him, and was formulated into a bill, which was in- 
troduced in the last Congress. It provided for the con- 
struction of the necessary works and made the com- 
pensation depend upon the during of a 30 foot chan- 
nel for $7,750,000. 

This bill was vigorously opposed by Gen. Newton 
and Col. Mansflejd, and by others of the Engineer 
Corps of the army. These two oflBcers, in their official 
reports to the Senate and House Committees, assured 
Congress that with $750,000, or less than one-tenth of 
what Capt. Eads proposed, thejr could complete the 
official plan of 1830, and secure a 35 foot channel. A 
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letter substantially confirming this was also written by 
Col. Merrill, U. S. A., and was read in the House by 
Mr. Bayne, of Pennsylvania, when the measure came 
up for discussion. The result was that it was defeated, 
but no appropriation to complete the works was carried 
in the river and harbor bill at that session, for the rea- 
son that Capt. Eads had previously reviewed before the 
committees the features of the government plans, and 
had convinced those committees that even if the works 
were completed, they had four radical defects in them, 
either one of which would defeat the object in view : 
1st. The enormous width between the jetties. . 3d. 
They were too low, and should be carried up several 
feet above high tide, to prevent storm waves from in- 
juring the channel by carrying sand over the jetties 
into it wheh the channel was once secured. 3d. The 
openings left between the shore and the jetties, to facili- 
tate the inflow of the tide into the bay, were wholly 
wrong in principle, and would prevent the deepening of 
the channel. 4th. The sea ends of the jetties terminat- 
ed in water too shallow to secure any permanent depth 
greater than that at the jetty ends. 

Besides these inherent defects, the jetties would not 
resist destruction by teredo in the clear water at 
Galveston. To protect the brush from them, the 
water must contain sediment or mud, as at the Mis- 
sissippi jetties. He declared that the jetty reported 
by Colonel Mansfield as completed and substantial 
was almost wholly destroyed already, and that it 
required a ten foot pole to reach its remains in many 
places. 

A new board of army engineers was convened dur- 
ing the recess of Congress, 1885, to report upon the Gal- 
veston works. The board consisted of Generals 
Duane, Abbot, and Comstock, and their report has 
just been published. [Executive Doc. 85, H. E.] 

This board does not give Captain Eads the least 
credit for the unanswerable logic with which he 
pointed out the errors in hydraulic engineering which 
their brother officers have made at Galveston, but 
their report is as complete a vindication of him as 
his friends could possibly desire. First : The board 
admits that 61 per cent in the height of the substan- 
tial and completed jetty of Colonel Mansfield is 
wholly destroyed already, and that the works must be 
built of stone and concrete. Second : That the jet- 
ties should be 5 feet above mean low tide. Third : 
That they should extend from the land out to 30 feet 
of water (about 10)^ miles, or 54,000 feet), and should 
have no openings in them to let the tide fiow into the 
bay. Fourth : They reduce the original width of 
the opening — 12,000 feet — about one mile, or to 7,000 
feet. Fifth : Instead of the guaranteed channel of 30 
feet proposed by Captain Eads for $7,750,000, with no 
money to be paid until after the stipulated depths 
were secured, their works are estimated to cost 
$7,000,000, without any guarantee of success. On the 
contrary, the board says : " This estimate supposes 
that the money is freely supplied." 

Already one million and a half has been almost 
wholly wasted at Galveston. Two plans have been 
tried by our army engineers, and now they propose a 
third. At Charleston we are building submerged jet- 
ties on plans of General Gillmore, U. S. A., with pre- 
cisely such defects as Captain Eads pointed out in 
those at Galveston. The late board of his brother 
officers at Galveston says : " The greatest scouring ef- 
fect will be obtained, and the greatest security against 
undermining, by making the jetties tight and by rais- 
ing them above high water." Had we not better move 
slowly in these improvements, or expend the money 
only after civil engineers have approved their plans 1 
The House, by a very decided vote, has recently taken 
away from the Mississippi River Commission the con- 
trol of the appropriation for the improvement of the 
Mississippi, and has lodged it with the Secretary of 
War. General Gillmore is President of the Mississippi 
River Commission, and General Newton is the chief of 
the army engineers and the official adviser of the 
Secretary of War, and the commission is essentially 
a military one, which the House refuses to trust ! 



DEEP WATEB CANAL TBANSFOBTATION. 

At the convention held at Utica last August, the 
friends of the Erie Canal favored the deepening of its 
waters to nine feet, and the lengthening of its locks 
sufficiently to permit quicker service and larger busi- 
ness. The cost of these improvements was calculated 
to be something over a million dollars. The question of 
asking aid from the National Government, though 
negatived by the convention, was afterward brought 
up at Albany. It was finally decided, however, that 
the State should retain exclusive control of the canal. 

In view of this action, Mr. T. C. Ruggles. C.E., pre- 
sents a number of statistics in support of the cheaper 
carriage which will result from the deeper water. His 
arguments have been reprinted by the Union for the 
Improvement of the Canals of the State of New York. 

The Erie Canal was originally four feet deep. Prior 
to 1866 it was increased to seven feet. It is now pro- 
posed to make an increase of from two to three feet, by 
raising the banks for half that distance and lowering 
the bottom in the same proportion. Over culverts and 



aqueducts, the depth will remain as at present. The 
advantages of a greater depth of water would be in 
the lessening of the cost of transportation, resulting 
Irom a higher rate of speed and the less motive power 
required. The great difference in cost is due to the less 
resistance of a deeper body of water and the increased 
tonnage it makes possible. In 1880, the total tonnage 
on the canal is placed at 4,774,648 tons and the cost of 
transportation at $1,001 per ton. This was with a depth 
of seven feet. It is estimated that with a depth of nine 
feet the cost would be reduced to 73 cents per ton, ef- 
fecting an annual saving of $1,333,346, or almost the 
cost of the improvements. Could the depth be increas- 
ed to ten feet, the saving would be even greater. 

Speaking of the value of deeper water, Mr. Sweet, 
the present State Engineer, said: "The same boats 
and same crews, without extra cost, could have carried 
650,000 additional tons to tide water." As the result of 
an actual trip between Buffalo and Rochester, where 
the canal averages eight feet, Mr. Horatio Seymour, 
Jr., states that one-third better time was made with 
one-half the cost than over a like distance where the 
depth was but seven feet. If such marked differences 
in cost and speed result from the addition of only one 
foot of water, there is a strong inducement to make the 
increase in depth as large as possible, when the im- 
provement is once undertaken. On the Erie Canal, a 
steamer and consort weigh 130 tons and carry 580 tons, 
giving 4-4 tons of freight to one of dead weight. On 
the journey from Buffalo to New York, they require 
six men to handle them, which equals 97 tons to the 
man. On the ocean, the average is about 60 tons to 
the man, but the freight, of course, is a better paying 
class. It is believed that the deepening of the canal, by 
permitting a better speed, will attract a more profita- 
ble class of freight. The yearly capacity of the canal, 
with the depth of nine or ten feet, could be made nearly 
equal to that of the railroads in 1884—33,133,895 tons. 
Those who have studied the question of canal trans- 
portation state that there should be at least two feet of 
water under horse boats, and that the propellers require 
even more. On almost any canal at the present time, 
the track of a propeller can be seen in a long trail of 
muddy water which has been churned up from the 
bottom at the cost of large waste of power. On the 
present seven foot canal, one ton of fuel effects a car- 
riage of 49 miles, while on the Hudson this is increased 
to 81 miles. A depth of nine or ten feet would produce 
a marked lessening of this discrepancy, as there would 
be three feet of water under the bottom of the boat, 
instead of, as at present, only from four to nine inches. 
This would greatly reduce the friction, and, therefore, 
both the fuel and time required by the journey. 
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THE OBEGON SISASTEB. 

Just how the mishap to the Oregon came about is 
not yet known with anything like certainty, though 
the subject has been looked into by the Wreck Com- 
missioners' Court, London, and attracted no little at- 
tention among sailors, landsmen, and marines the 
world over. 

When the various stories of the passengers and crew 
were compared one with the other, and again with the 
informal statement of the master of the ship and his 
first officer, there seemed little to sustain the theory 
advanced by the latter that the injury to the ship 
came from contact with the bows of a schooner, and 
inferentially that it was one of those casualties of the 
sea which no proper precaution, at least on the part of 
the officers of the steamer, could have served to pre- 
vent. There is evidence to prove that the weather was 
hazy at the time of the accident, and under such cir- 
cumstances it is not at all surprising that the officer in 
command of the deck, unable to see with anything like 
distinctness, should formulate a theory of the collision 
leaving the responsibility for the mishap with the 
stranger. It was pointed out in these columns that, 
under the prevailing conditions of tide and wind, a 
coaster would scarcely have occupied the position at- 
tributed to the stranger. Bound down the Long Island 
coast, a sailing vessel with a west by north wind be- 
hind her would make a course parallel with that pur- 
sued by the Oregon, but in a contrary direction ; and if 
bound into New York, with head wind and tide, or ly- 
ing at anchor, she would have been tailing the direc- 
tion from which the Oregon was advancing. This be- 
ing the case, it was suggested in these columns that 
nothing ran into the Oregon, but, on the contrary, 
that the Oregon ran into the stern of another vessel, 
which vessel was either quietly lying at anchor wait- 
ing for a slant into New York, or beating to windward, 
bound for that port. 

This view of the disaster seems to be shared by a 
British contemporary, the Scottish News, which is said 
to echo the opinion held upon the Clyde after a con- 
sideration of the evidence as presented to the recent 
court of inquiry. 

The editor says : ' ' The first officer tells us that if the 
jibboom had been there it would have struck him. 
Where was it, then 1 Obviously, at the other end of 
the schooner ; and the fact that Seaman Rogers, look- 
ing out on the promenade deck, saw a red light as 



the schooner passed after the collision, not only de- 
stroys the popular theory, but supplies a key to her 
position. Assuming that the Oregon was struck by the 
schooner at right angles, she would pivot on her stem, 
and the Oregon, going at a speed of eighteen knots, 
would pass her on the starboard side ; but Rogers says 
that he saw a red light as she passed, and therefore she 
pivoted on her stern. This is an incontrovertible posi- 
tion in itself, but the injury to the Oregon proves it 
to a demonstration. 

" The breaches in her side could not have been made 
by the stem and anchor, but they are exactly what 
would result from a counter and rudder. The divers 
report the first hole 35 feet before the bridge, 18^ feet 
at the top and 13 feet halfway down. This hole was ap- 
parently above the water line originally, and was made 
by the first contact, as the counter of the schooner 
crushed into the Oregon by the impetus of the steamer. 
The rudder of a sailing vessel would naturally — before 
this impetus was spent — attack the side of the steamer 
below the watermark and further aft. Thus we have 
what the divers describe as a breach 13 feet below the 
main deck, extending down about 6 feet and 3J^ feet 
wide. 

" The Oregon, still steaming ahead, would draw the 
stern of the schooner with her, and ultimately leave her 
exactly in a position to show Rogers the red light. This 
was seen also by Lucey, a seaman who was carrying 
the mails, and by Wittle, the boatswain. This is the 
only light that was directly and unequivocally testified 
to — except the flash light just before the collision ; and 
the chief officer stated that if the Oregon had been 
overtaking the schooner, the white light only would 
have been seen. Mr. Rothery's answer to the Board 
of Trade's thirteenth question, therefore, needs re- 
vision. It is fair to admit, in this connection, that 
the officers say nothing about the aiBhoror the second 
blow ; these are merely popular rumors ; for what 
would the anchor be doing below the water line 1 " 

The editorial, which throughout deals with the 
sworn evidence as a judge would, thus emphatically 
concludes : " We regret that we cannot congratulate 
the public upon the perspicacity of a court on which it 
relies for ascertaining the causes of misfortunes at sea. 
If the efficiency of the mercantile marine depended - 
upon the Wreck Commissioners' Court, the ocean trav- 
eling public would be indeed unfortunate." 



ReiuoTing Fixed Stoppers. 

The Chemist and Druggist has gathered from vari- 
ous sources a list of well known methods for getting 
fixed stoppers from bottles, which are well worth pre- 
serving in this collated form by every housekeeper. 

When a stopper is found to be immovable, it may 
often be loosened by gripping the neck of the bottle 
firmly in the left hand, applying the thumb at the 
same time with a firm upward pressure against one side 
of the head of the stopper, and smartly tapping the 
opposite side with the handle of a spatula or other suit- 
able piece of wood. The force should be applied in the 
direction of the longer axis. The operation may often 
be expedited by placing a drop of oil or other liquid — 
according to the nature of the contents of the bottle — 
on the line at the junction of the stopper and the neck 
of the bottle ; when the stopper is tapped a minute space 
is momentarily formed, into which the liquid slips, and 
so gradually gets between the stopper and the neck of 
the bottle, and allows of the former being easily with- 
drawn. 

Another method is to use a stopper extractor. This 
can easily be made out of a block of wood three inches 
square and two inches thick, by cutting a hole through 
its center large enough to receive the head of a stopper 
of a forty ounce wide-mouthed shop round. The use 
of the above is preferable to pulling out two drawers, 
sticking the head of the stopper between them, and 
twisting the bottle round, as this latter method has a 
tendency to mark the shop fittings, which does not im- 
prove their appearance. To apply the extractor, it is 
placed over the stopper and grasped firmly in one hand 
while the neck of the bottle is held by the other. A gen- 
tle, but firm and steady, twisting motion is then used, 
care being taken to keep both hands moving in the 
same plane, but in opposite directions. If the pressure 
be applied too vigorously or spasmodically, or if the 
lines of the direction of the opposite forces be not quite 
parallel, there is a danger of wrenching off the head of 
the stopper or breaking the neck of the bottle. If 
either or both of these methods fail, the application of 
heat may be tried. This may either be induced by 
friction, by means of a string passed once round the 
neck of the bottle and drawn rapidly backward and 
forward, the bottle being held fast meanwhile, or it 
may be applied by dipping the corner of a towel in hot 
water, squeezing, and wrapping it round the neck of 
the bottle, and repeating this at short intervals. When 
the glass has sufficiently expanded, the stopper should 
be immediately removed, and not be inserted till the 
bottle has cooled. By one or other of these methods, 
or a combination of them, together with patience and 
perseverance, the most intractable gtopper may be 
drawn. 
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Ozokerite Railroad Ties. 

A new and very important application of ozokerite 
has been recently discovered in Russia ; it is now used 
for makino: ties in the Transcaspian railroad, which has 
already passed Osohabat and nearly reached Merv. 
The process of manufacture is very simple and inex- 
pensive. Kyra, the local name for ozokerite, is found 
there in thin layers of 7 in. thickness. In its primitive 
state it contains a certainpercentage of decayed matter. 
I'o remove this the ozokerite is melted in large caldrons, 




WILSON'S IHFBOVED FABU GATE. 



the refuse sinks to the bottom, and the pure ozokerite 
collects at the top. This purified ozokerite, melted and 
mixed with 75 j^er cent of limestone and 25 per cent of 
fine gravel, gives a very good asphalt, which is pressed 
in boxes shaped like railroad ties. Notwithstanding 
the high temperature, which reaches 48° R. (140° F.), 
the ties retain their shape and hardness. These as- 
phalt ties are used all along the road, except at the ends 
and center of every rail, where as yet wooden ties are 
employed. In this way about $800 per mile are econo- 
mized. — From the Russian Monthly Journal of the Min- 
istry of Roads. 



AN lUFBOVED BECIFBOCATING HAND TOOL. 

The file, saw, or other reciprocating tool held by 
this device is guided by the hand to and over any 
part of the work, such as in file-finishing castings, 
in fret-sawing, or similar work. Held in the hollow 
stock by screws is a bearing, to which two beveled 




IMFBOVED EABU GATE. 

Test by actual use has shown that the gate here- 
with illustrated is not liable to get out of order from 
any cause, and can be easily operated from a point 
at any desired distance away. This latter feature 
makes it especially useful for a pasture gate in a 
stock raising country, as the herder can drive the 
cattle before him to the gate, and open it while 
herding them, without allowing the cattle to scatter 
off while going round them to open it ; and as the 

gate latches open as well 
as closed, there is no 
danger of the stock being 
frightened, while passing 
through, by any move- 
ment of the gate caused 
by the wind. In loca- 
tions where loaded wagons 
are to pass under the wires 
leading to the operating 
levers — by means of which 
the gate can be swung in 
either direction — the gate 
post is made high, as 
shown in the engraving. 
The distance of the oper- 
ating levers from the post 
does not in any way af- 
fect the ease with which 
the gate can be operated. 
The lever of a gate now 
in use is about one hun- 
dred feet from the post, and yet the gate can be easily 
opened and closed by a child. The construction is 
so simple that it can be understood at a glance. The 
number of levers depends upon the situation of the 
gate. 

This invention, which has been patented by Mr. 
John G. Wilson, of Cameron, Texas, can be applied to 
a swinging gate already in use. 



For liocomotive Bnglneers. 

How to run a headlight casing without glass. A. If 
theglass is half broken or there is a hole in it, knock 
the glass entirely out, turn burner one-third higher, 
and rain, wind, or snow will not put it out. 

When side-tracked, turn down the light, or it will 
smoke. 

How to block a driving or engine truck box when 
spring is broken. A. Rnn forward or back wheel on a 
wedge, block box, and go. 

Quickest way to set an eccentric. A. Let fireman 
catch hold of lugs on eccentric and knock key out of 
front end of eccentric rod where it connects to link, 
drop rod, turn eccentric, hold eccentric rod, and let it 
follow eccentric until rod will go in eye neat, put key in, 
tighten eccentric, and go, and it will be as true as any 
machinist can set it. 

To explain why pipe from steam gauge to boiler is 
bent. A. Steam condenses in the bent part and presses 
against the springs in gauge and keeps steam from cut- 
ting springs ; the gauge being air or steam tight will not 
rust. Only, backing up or standing, the gauge pipe 
will freeze. 

Why is it that water in a boiler running for 30 years 
don't rust boiler or flues ? If you put boiler in water, it 
will rust boiler out in one year. A. Boiler being air 
tight, it won't rust on the inside. 



.^ 



KBAYEB'S IMFBOVED BECIFBOCATING HAND TOOL, 

gears are so journaled as to mesh into each other. 
To the horizontal gear is fixed a wrist pin, to which 
is connected one end of a pitman, the other end of 
which is connected to a plunger fitted into a tube 
screwed into the forward end of the stock. The plunger 
is prevented from turning by a pin projecting into 
a slot in the tube. One end of a shaft is screwed to 
a collar on the vertically placed gear, while the other 
end passes through the rear end of the handle, in 
which it has a bearing, and is connected with a fiexi- 
ble rotating shaft, which allows the stock to be held 
in any required position for guiding the operating 
tool, which can be held to the plunger in any approved 
way. It is evident that when the shaft is turned, the 
tool held in the plunger will be reciprocated. The 
wrist pin may be set in any one of a series of holes 
in the upper gear, so as to lengthen or shorten the 
stroke. The plunger can be easily removed, to allow 
the tools to be more conveniently fixed to it. 

This invention has been patented by Mr. J. F. 
Krayer, of 1543 North 11th Street, Philadelphia, Pa. 



Street Cleaning and Garbage Removal In Ronton. 

For the article under this heading which appeared 
in our paper of AprirS, page 316, we were indebted to 
Engineering N^ews, for which due credit should have 
been given, but inadvertently was omitted. 



Removal of W^arts. 

"A correspondent of the Therapeutic Gazette an 
bounces through its columns the virtues of castor oil 
in the removal of warts. Constantly applied for from 
two to four or six weeks each day — that is, once a day 
— it has not failed in my hands, says the writer, in any 
case of any size or long standing. The time it takes 
may try the patience of the user, but if faithfully used 
they will get their reward in the removal of the wart 
without leaving any scar. I have used it with some 
success in other growths, and had benefit enough to 
merit further trial. It might, he adds, be a success in 
the removal of certain kinds of cancer, especially scir- 
rhus forms. 



first under the wires, d, thence over bars and through 
the traversing eye, e, to the bobbin. In unwinding 
the thread from the spools, the friction of the spools 
upon the spindles will cause each thread to lift its take' 
up about to a level with the thread on the spool, as 
shown in Fig. 3, so that the whole weight of the take- 
up comes upon the thread and always holds it taut. 
In this way a regular tension is kept upon the threads, 
causing them to be wound with uniform tightness up- 
on the bobbin. Each take-up is connected to the end 
of the pawl by a cord. When the weight of the take- 
up is upon the thread, this cord is slack ; but in case a 
thread breaks, the weight of the take-up will come up- 
on the cord, when the pawl will be made to engage 
with the ratchet wheel and instantly stop the spindle. 
A single cord may be passed through and knotted, be- 
low each eye ; or in place of a cord, a slight rod may be 
used. 




NIGHTINGALE'S STOF MOTION FOB DOUBLING 
MACHINES, 

This invention has been patented by Messrs. Nightin- 
gale Brothers, of Paterson, N. J. 



COMBINED NEWSFAFEB STAND AND FILE. 
Within the tubular post of the pedestal slides a rod 
which can be held at any desired height by a set screw. 
The upper end of the rod is slotted to receive a lug 
formed upon a plate secured to the center bar of the 
frame. This lug is formed with a projection which 
permits the frame holding the papers only to come to 
a level. Passing through the slotted end of the rod 
and the lug is a clamping screw, by which the frame 
can be held at any required inclination. The main 
frame, at each side, is provided with a sliding exten- 
sion frame, by means of which the file can be adjusted 
to the size of the newspaper to be filed. The cranks 
of crank screws, held in the upper and lower parts of 
the central longitudinal bar of the frame, are made 
with sharp ends to penetrate the papers easily, and 
with rounded angles, so that the papers can be readily 
slipped off and on. The papers are held in place by 
a bar having grooves formed in it to receive the cranks. 
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STOF MOTION FOB DOUBLING MACHINES. 
The gravity take-up, shown detached in Fig. 3 and 
in place in Fig. 1, which represents part of a silk 
doubling machine, is composed of a collar to which is 
secured a bent wire or rod. The collar fits loosely upon 
the creel spindles below the spool, and the wire is bent 
at right angles, so that its long arm stands parallel 
with and a little distance from the spool. The wire is 
formed with an eye to receive a cord, e, attached to 
the stop lever or pawl, 6, for stopping the revolution 
of the bobbin, a, and spindle on whichit is placed in case 
a thread should break. The eyes in the wires prevent 
the cords froln sliding on the take-up arms, thus ren- 
dering tangling impossible. The spindles, of any de- 
sired number, are held at an angle upon an inclined 
plate attached to the main frame of the machine. The 
spools are placed upon the creel spindles so that the 
threads unwind from the top, and the thread is passed 




BAILEY'S COMBINED NEWSFAFEB STAND AND FILE. 

as shown in the sectional view. Fig. 2. These grooves 
are covered with metal plates having short slots formed 
through their lower parts for the passage of the cranks. 
The frame and its attached paper can be raised or 
lowered, and adjusted at any desired inclination to suit 
the convenience of the reader. • 

This invention has been patented by Mr. WilUaifl 
E. Bailey, of Manchester, Md. 
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mysterlons Noises. 

Apropos of ghosts and haunted houses, the experi- 
ence of one of the members of the Seybert investigation 
committee is rather interesting. He is a professor at 
the University of Pennsylvania, and resides in the 
suburbs of Philadelphia. At a certain hour each day 
one of the windows in his house rattles quite violently, 
and this entirely independent of wind and weather. 
Naturally, the gentleman was considerably puzzled at 
the phenomenon, for while there was absolutely no 
visible cause apparent, each day brought this manifes- 
tation of activity on the part of his otherwise quiet 
window. He determined to discover the cause, and 
thought at once of the railroad which ran but a short 
distance from his home. He found, however, that no 
trains were in the vicinity at that time of day. The 
recurrence of the noise at precisely the same hour so 
far impressed him with the belief that it must have a 
connection with some well observed time-table, that he 
pushed his investigations further, and included another 
railroad several miles distant. On comparing his ob- 
servation with the train schedule, the significant fact 
was discovered that a heavy train passed a spot within 
two or three miles of the house at about the same time 
that the window rattled. Following this clew, he ex- 
amined the rock formations, and found that an out- 
cropping ledge which received the full force of the 
train vibrations came to an end immediately under his 
window. This gave a satisfactory explanation of a 
phenomenon which in the hands of a less investigative 
person would have been sufHcient foundation for a mild 
ghost story. 

• * < t > » 

IHFBOVED HOBSE FOWEB, 

This horse power for hay carriers and other uses is 
the invention of Mr. John S. Grabill, of Hayesville, O. 
■f he lower end of the vertical shaft revolves in a socket 
bearing attached to the floor. Near the upper end of the 
shaft, which is made of gas pipe, about one inch and 
a half in diameter, is loosely mounted a wheel formed 
with a groove, in which the hoisting rope is wound. 
The lower hub plate rests upon the inner end of a 




GBABILL'S HOBSE FOWEB FOB HAY CABBIEBb. 

radial arm, made a little longer than the radius of the 
wheel. To the inner end of this arm is attached one 
end of the sweep, which is inclined downward and out- 
ward, to bring its outer end into proper position to re- 
ceive the draught. The shaft, arm, and sweep and its 
brace form a firm and strong brace to receive the 
draught and give motion to the wheel. Two brace 
bars, placed over the upper end of the shaft, hold it in a 
vertical position. To the outer end of a lever pivoted 
to the brace is pivoted a vertical bar, made of such a 
length that when raised its upper end will enter between 
the spokes of the loose wheel. Fig. 3, and cause it to be 
carried around with the shaft. To the inner end of the 
lever is connected byaswivel,as showninFig.3, the end 
of a trip cord passing up through 
the shaft, over a guide pulley, and 
thence to some place where it can 
be conveniently reached and ope- - ^ 
rated. This lever can also be ope- 
rated by a hand lever pivoted to 
the shaft. One end of a right angle 
lever pivoted to the sweep passes 
through a slot in the bar, uniting 
the two levers just described. The 
other arm of this lever is arranged 
so as to serve as a brake to check 
the movement of the wheel when 
the clutch bar is withdrawn. The 
weight of the levers holds the clutch 
bar in gear with the wheel. When 
the hay fork has been loaded, the 
trip cord is released, when the clutch 
bar is raised into gear with the wheel 
about which the hoisting rope is 
wound, raising the fork and draw- 
ing the hay carrier to the unloading 
place. After the discharge of the 
hay, the trip cord is pulled to with- 
draw the clutch bar, thereby allow- 
ing the carrier to run back and de- 
scend to be again loaded. The 
backward movement of the wheel 
can be cheeked by the brake. 



STOVE GBATE. 
The grate bars, shaped as shown in the engraving, 
are supported upon side bars resting on the lower 
edges of downwardly -extending arms of the Are box. 
Between the ends of the bars and the bottom edge 
of the Are box is a space of sufHcient height to allow 
the discharge of cinders. A shaft mounted centrally 
below the bars is provided with diamond shaped 
fingers placed in the spaces between the bars. The 




BAILT'S STOVE GBATE. 

fingers can be moved from side to side by oscillating 
the crank arm attached to one outer end of the shaft. 
When resting upon the side bars, the upper ends of 
the fingers do not extend beyond the top edge of the 
bars ; but when moved toward the center, the ends 
of the fingers project beyond the top edge of the 
bars, but do not quite reach to the bottom of the fire 
box. It will be seen that when the shaft is turned, 
the sharp edges of the ends of the fingers will easily 
cut through the fuel on top of the bars, causing the 
ashes and cinders to fall between the bars or be 
pushed through the space at the sides, and fall into 
the ash pit. 

This invention has been patented by Mr. M. W. 
Baily ; particulars can be obtained by addressing 
Messrs. Baily & Baldwin, of Pottstown, Pa. 



IMFBOVED TYMFAN. 

Although the tympan shown in the accompanying 
engraving can be applied to hand cylinder presses, it 
is especially designed for use with the well known 
" Washington " hand press. The impression is made 
on the sheet held by the tympan when in the position 
shown in the lower cut, the bed plate resting on the 
carriage, which is on the track plate. On each end of 
a shaft, held in lugs on the end of the bed, is rigidly 
held a pulley. Between the lugs and pulleys on the 
shaft are loosely mounted hubs, formed on bars pro- 
vided at their ends with pins carrying rollers that work 
in track grooves, shaped like a letter V having a loop 
at its bottom, formed on the inner sides of two lugs 
projecting upward from the end of the track. 

The opposite ends of the rods turn on pivots project- 
ing from the outer edges of the side pieces of the tym- 
pan at the middle. On the outer end of each pivot is a 
pulley provided with a pawl and ratchet, that permit 
it to turn in one direction only. An endless cord 
passes around the two pulleys on the same side of the 
frame. As the carriage moves forward, the rollers slide 
down the tracks in the lugs, swinging the tympan up- 
ward. This movement turns the pulleys on the ends 
of the pivots, and the tympan is swung in a direction 
contrary to that of the bars ; and as the tympan is 
raised by the bars at the same time that it is being 
turned, in relation to the bars, in the inverse direc- 



tion, it is evident that the tympan will remain in a 
horizontal position, and that the same surface that was 
presented to the bed will also be presented to the top 
of the table ; in other words, the tympan is not re- 
versed. 

As the tympan swings down into position on the 
table, the prongs of the forks strike lugs of U-shaped 
pieces and pull them toward each other. This move- 
ment causes wedges to enter between the hook ends of 
levers pivoted to the edges of the side pieces and raise 
the clamping strips from both sides of the tympan. At 
the same time the end clamping strips are raised. (The 
construction of these parts is clearly shown in the up- 
per views.) The printed sheet is thus released and al- 
lowed to drop on the table, when a fresh sheet is placed 
on top of the tympan — on the side opposite the one 
from which the sheet was just released. When the car- 
riage is moved back, the wedges are withdrawn and the 
clamping strips are pressed upon the sheet by springs 
secured to the levers. During this movement, as the 
pawl and ratchet prevent the pulleys from turning, 
the tympan swings with the bars, so that that side 
which was top when the sheet was placed upon the 
tympan will be swung down upon the bed ; that is, the 
sheet will be under the tympan. 

This invention has been patented by Mr. George H. 
Squier, of Trempealeau, Wis. 



LOOU SHTTTTLE. 
Formed in the shuttle is a chamber for the reception 
of the cop, which delivers from the end as usual, and is 
confined in the chamber by a cover strap, and is pre- 
vented from slipping longitudinally by the serrations. 
Usually, the strap consists of a web o^^astic fabric se- 
cured at one end to the shuttle booPf and having at 
the opposite end a hook to clasp a transverse rod. The 
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SHAND'S LOOK SHTTTTLE. 

objection to a strap of this kind is that it is rapidly 
worn out, and has a tendency to lose its elasticity in a 
short time. The strap here shown is made of an in- 
elastic material, like leather, and has an elastic connec- 
tion at one end. This connection, shown in Figs. 1 and 
4, consists of a drum mounted on a pin driven through 
the shuttle and acted upon by a spring. The tendency 
of this spring is to turn the drum, so as to impart ten- 
sion to^the strap and cause it to bear firmly upon the 
cop, the drum yielding, however, when it is desired to 
release the hook (Fig. 3) from the cross bar, in order to 
lift the strap to remove the cop or insert a fresh one. 

This invention has been patented by Mr. Robert 
Shand, whose address is corner of Alder and Norris 
Streets, Philadelphia, Pa. 

■•■ ♦«» 



SQUIEB'S IMFROVES TTHPAN. 



The Inventor of the Telescope. 

A long article is contributed to 
del et Terre, in which the writer 
maintains that the real inventor of 
the telescope was John Lippershey, 
a spectacle maker at Middleburg 
(Netherlands), who was born in 
Wesel, Germany. 

James Metius, who, according to 
Descartes, has been regarded as 
the inventor, wrote on the 17th of 
October, 1608, to the Provinces of 
Holland, stating that he, as well 
as the spectacle maker of Middle- 
burg, was manufacturing the in- 
strument that brings objects near. 

Another document is a petition 
to the same Provinces from Lip- 
pershey for a thirty years' patent. 
This was refused him the first time 
because the instrument could not 
be used with both eyes at once, 
and a second time (after he had 
made the instrument double) be- 
cause telescopes were then being 
made everywhere. 
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A Neir Form of Stero08cope>* 

BY A. STBOH. 

Although the late Sir Charles Wheatstone's beauti- 
ful invention, the stereoscope, gives the appearance of 
full relief or perfect solidity to photographs of objects 
seen by it said, the photographs for the same must nat- 
urally be of limited dimensions; and though viewed 
through magnifying lenses, the images of the objects 
are presented to the eye on a scale far below the size of 
their originals. 

It has therefore occurred to me that if the magnified 
image of a photograph projected on a screen by the 
optical lantern could be made stereoscopic, a still 
greater resemblance to the original might be obtained. 

With a view of producing such an effect, I have con- 
structed the apparatus I will now describe, which is, 
however, not intended to enable a large number of 
persons to see the projected pictures at the same time, 
as in the case of dissolving views, but is at present 
limited to the use of two persons simultaneously. It 
could, however, be easily constructed so as to be avail- 
able for a greater number. 

The principle of the arrangement depends on the 
well known effects of the persistence of vision ; revolv- 
ing disks are employed for alternately obscuring two 
pictures, projected on a screen in the same place, and 
at the same time interfering with the view of the ob- 
server in such a manner that only one picture is seen 
by the observers' right eyes, and the other by the left 
eyes. 

Two optical lanterns are placed side by side, as for 
dissolving views. Two transparencies, photographed 
in the same manner as if intended for an ordinary 
stereoscope, are placed one in each lantern, and pro- 
jected on a'screen in such a position that they overlap 
each other as nearly as possible. The picture which is 
intended to be seen by the right eye may be placed in 
the right hand lantern, and the other in the left. 

Supported by suitable framework, and in the front 
of the two lenses of the lanterns, is a revolving disk, 
portions of which are cut away, so that during its rev- 
olutions it obscures the light of each lantern alternate- 
ly, or, in other words, so that only one picture at a 
time is thrown on the screen. A continuous change 
from one picture to the other is thus obtained. 

In the same framework, and in convenient positions 
for the observers, two pairs of eye holes are provided, 
one pair on each side of the apparatus. Behind each 
pair is also a rotating disk, and these disks are connected 
by suitable wheel work or driving bands vrith the one 
previously mentioned, in such a way that the three 
disks rotate together, and at the same rate. The two 
last-named disks are also so cut that they will obstruct 
the view through the right and the left eye holes alter- 
nately. 

Finally, the connection between the three ^isks has 
to be so arranged that the time of obscuring the view 
of the observers' right eyes or left eyes shall coincide 
with the time when the light is shut off from the right 
or left lens of the lanterns respectively. 

It is obvious that by this arrangement the left eyes 
can only see the picture projected from the left hand 
lantern, and the right eyes can only see that from the 
right hand lantern. 

The rotation of the disks must be of such a rate that 
the alternate flashes of the right and left pictures on 
the corresponding eyes follow in such rapid succession 
that the impression made by one flash does not dimin- 
.,ish sensibly before the next flash on the sam»eye is 
received. 

The number of flashes for each eye which is required 
to produce an apparently continuous view, without 
any flickering effect, is from thirty to forty per second. 
As the disks are so cut as to produce two flashes for 
the right eyes and two for the left in one revolution, 
they must consequently be kept rotating at a rate of 
from fifteen to twenty revolutions per second. 

The rotation of the disks is effected by a driving 
wheel and band, worked by a crank handle at the 
back of the apparatus. 

The perspective effect obtained by the above arrange- 
ment is very perfect, the image of each object standing 
out in solid relief. 

Considering that by this arrangement the two eyes 
never see at the same time, and that each eye views its 
picture after the other, it is interesting to find that the 
persistence of vision so completely bridges over the 
alternate interruptions to which it is subjected as to 
produce the effect of a continuous view. 

An unavoidable effect resulting from this arrange- 
ment is that by the rotation of the disks one-half of 
the light produced by each lantern is always cut off ; 
the higher, therefore, the illuminating power used, the 
better is the result. 

This defect is, however, I consider, counterbalanced 
by several advantages which this form of stereoscope 
possesses. First, the pictures can be enlarged to such 
an extent as to appear equal, or even larger, than the 
original objects from which they were taken ; and sec- 
ondly, the eyes, in looking at the pictures, are not in 
any w||,y subjected to strain by lenses, prisms, or re- 

♦ A paper read before the Eoyal Society, April 1, 1886. 



flectors, or by the difficulty which some persons experi- 
ence in getting the two pictures to superpose ; for 
each eye views its corresponding picture in exactly the 
same position it would see it in if it were looking at the 
original, since the two pictures are practically in the 
same place, which is not the case in any other form of 
stereoscope. 

Although with the apparatus as here described only 
two persons can see the pictures at the same time, it 
would not be very difHcult to construct it so as to be 
available for a greater number. The side disks above 
described only serve to control one pair of eye holes 
each, but by making them a little larger they would 
serve for two pairs each, thus accommodating four ob- 
servers. By increasing the number of disks, the num- 
ber of observers might be increased proportionately. 



Natural History In Pblladelphla. 

The Zoological Society of Philadelphia has just issued 
its annual report, from which we learn that a few inter- 
esting specimens have been added to the garden the 
last year. The managers lament the fact that the re- 
ceipts have fallen off very much, and that the finan- 
cial condition of the society is not more promising. 

Mr. Brown, General Superintendent, says in his re- 
port that one of the rarest additions ever made to the 
collection was a specimen of Whitney's owl (Micrathene 
whitiieyi). This miniature of the larger species of the 
group is hardly larger than a well-fattened English 
sparrow. It is, in fact, the smallest of known owls, 
and being an extremely scarce bird, is looked upon with 
much interest by ornithologists. The limits of its range 
are not fully known, the few specimens which have 
been collected coming from Arizona and the adjoining 
province of Sonora. A pair of them were captured 
near Tucson by Mr. Herbert Brown, of that city, who 
kindly presented them to the society. One of the pair 
unfortunately died during the long journey, and the 
other lived only a few weeks after arrival. 

Through the kindness of Prof. Baird, of the Smith- 
sonian Institution, the society has been able to exhibit 
one of those rare prizes which have but seldom fallen 
to its lot, in a tooth-billed pigeon (Didunoulus strigi- 
rostris). This bird was brought from the Samoan 
Islands — its native region — by the late Dr. Canisius, 
U. S. Consul at that point, and was by him presented 
to the U. S. National Museum, and subsequently, with 
his consent, deposited in the garden, where it has 
done exceedingly well. Aside from its curious appear- 
ance and habits, a special interest is attached to the 
species, from the relationship which it alone, of ex- 
isting birds, bears to the strange and almost anoma- 
lous pigeon-like dodo, which formerly inhabited the 
islands of Mauritius and Bourbon, but which is believ- 
ed to have become extinct within the last two hun- 
dred years, and of which no remains now exist except 
a few bones and feathers in museum collections and 
a few badly executed drawings in the published works 
of early explorers. 



for exhausting the air, not only from the suction pipe, 
but also from its own cylinder. If the clearance is ex- 
cessive, the air forms a first-class air cushion, and a 
great deal of priming will be required before the pump 
will fill solid with water. 

In packing, avoid screwing down too tightly. If this 
is done, it will cause an excessive frictional resistance, 
and tend to wear the plunger or piston rod. It is only 
necessary to screw down tight enough to keep the 
water from leaking through, but not so that the front 
of the packing remains dry. If the packing is damp or 
wet, the water acts as a lubricant upon the plunger, 
and prevents wear. If a vertical plunger pump is in 
use, the gland is usually made cup-shaped, so that any 
leakage through the packing is retained about the 
plunger, serving to keep it tight. It is well to allow of 
leakage enough at this point to keep a little water in 
these cups, as the packing may then be left quite loose, 
and the pump worked with the least possible friction. 
Of course, an excess that would keep water streaming 
down the side of the pump must not be allowed ; and 
in horizontal pumps, any leakage at all is objection- 
able. 

The main difHculty in most places where pumps are 
either in use or held for reserve is that they receive too 
little attention. A pump is usually a generous, whole- 
souled piece of mechanism, that seems to try to pour 
out the full quota, and when this cannot be done, it 
will give an occasional gurgle or squirt as though it 
would say, " I'm doing my best, and I'll be all right 
soon." So an engineer will fuss and fool around, and 

] talk about a bad pump, and say it's no good, when the 
trouble lies with him. He would not think of letting 
his engine get the treatment that is all right for the 

' pump. There will be a neglect to oil or pack or clean, 
and as for wiping, that does not seem to be thought of 
in many cases. Then the pump is stuck off in some 
corner where it is " out Of the way," and the suction 

j and delivery pipes are made to crawl all around the 

I walls, under the floor, and across the ceilings ; elbows 
and tees abound, and if the work is put up in warm 

' weather, there is no protection whatever from freezing. 
The writer knows of one case where the cold water 
pump was so located that ten elbows were used be- 
tween the cistern and the heater ; whereas, if the pump 
had been put directly across the engine room, and 
been driven by the same line of shafting, three are all 
that would have been required, besides affording com- 
plete protection against freezing ; whereas, where th[ey 
were run, every cold snap means a half day thawing 
out and all hands idle in consequence. But the pump 
was put and kept where it would be " out of the way." 



A Chat about Pumps. 

Power, regarding the theory of the action of a suction 
pump, suggests that a few words relative to the working 
of pumps may not be out of place. It has been found 
that by securing a perfect vacuum the water may be 
raised by suction to about thirty-four feet, when the ap- 
paratus is at the sea level, but this involves a perfectly 
air-tight pump and a heavy atmosphere. In practice, 
however, it is best not to attempt to lift water more than 
twenty-five feet, and even this will give trouble when 
the valves become slightly worn. 

In locating a pump, too, it is best to set it as near 
the source of supply as possible, and to use the least 
number of elbows and bends that the connections will 
admit of, and make the suction pipe plenty large ; for 
the flow to the pump, being entirely dependent upon 
the light pressure of 14'7 pounds per square inch, 
should be made as free as possible. 

In setting up a hot water pump, be sure to put it be- 
low the source of supply, or you will involve yourself 
in endless trouble. Hot water cannot be raised by 
suction with any degree of certainty. The reason is 
this : It must be pressed up into the pump by the at- 
mospheric pressure in the tank ©r heater ; and when 
the water has reauhed a temperature of 313° F., the 
steam given off would have when confined a pressure 
equal to the atmosphere. 

Therefore, when the plunger rises and the water is to 
be pressed into the pump, steam of atmospheric pres- 
sure rises instead to fill the pipes and pump, counter- 
balancing the atmospheric pressure and holding the 
water at its own level. If the temperature of the water 
is less than 213*, it will rise a proportional distance in 
the piping. But if it is warm enough to give off any 
steam at all, the pump is liable to stop at any time and 
make all the way from 1 to 1,000 strokes before it will 
fill again. 

Clearance is also a matter that should be carefully 
considered in selecting a lifting pump. After the pump 
is once filled, the amount of clearance does not have 
any very great effect, except as air may be drawn in 
with the water ; but when everything is empty, the 
pump must act for a number of strokes as an air pump 



DUST PAN. 
This dust pan, the invention of Mrs. Hannah V. 
Shaw, of Lawrenceburg, Ind., is formed with a high 
cover to catch light dust, and is. widened toward the 
open end for greater convenience in sweeping around 
the edges and corners of a room. The front of the base 

is bent to inclose a strip 
of wood in the form of 
an angular sill. This 
strengthens the sill and 
affords a ready means 
v^.i -^^^ 1^^^^ of taking up dirty wa- 

"^^■^X,. ^^""""-^^^^^ ter, when scrubbing 

with a broom, by sweep- 
ing the water over the sill into the deep cavity, and 
then emptying it into a bucket from either side. Upon 
the cover is a handle, and a bail is secured to the sides. 
By means of a hole in the back, the dust pan may be 
hnng up and used as a wall pocket. This dust pan 
will be found to be particularly serviceable during the 
" cleaning up " operations following a flood. 




Honr to Disappoint a Balky Horse. 

The Fitchburg Sentinel tells how a Leominster farm- 
er cured his horse of a balky freak by gentle means. 

He drove him, attached to a rack wagon, to the 
wood lot for a small load of wood. The animal would 
not pull a pound. He did not beat him, but tied him 
to a tree and "let him stand." He went to the lot at 
sunset, and asked him to draw, but he would not 
straighten a tug. " I made up my mind," said the 
farmer, " when that horse went to the barn, he would 
take that load of wood. I went to the barn, got blank- 
ets, and covered the horse warm, and he stood until 
morning. Then he refused to draw. At noon I went 
down, and he was probably hungry and lonesome. He 
drew that load of wood the first time I asked him. I 
returned, got another load before I fed him. I then 
rewarded him with a good dinner, which he eagerly de- 
voured. I have drawn several loads since. Once he re- 
fused to draw ; but soon as he saw me start for the 
house, he started after me with the load. A horse be- 
comes lonesome and discontented when left alone, as 
much so as a person, and I claim this method, if rightly 
used, is better for both horse and man than to beat the 
animal with a club." 



The burn produced by nitric acid may be success- 
fully treated by a dilute solution of sulphurous acid. 
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Brooks' Comet No. 1. 

To the Editor of the Scientific American : 

I see in your Scientific American of May 15 
a description of two new comets claimed by Mr. 
Brooks of the Red House Observatory, Phelps, N. Y. 
As to comet No. 1, I claim priority by 9 days, as I, in 
company with several other gentlemen, saw the celes- 
tial visitor through my 4i^ inch objective telescope, 
April 19, 4 A. M., near the constellation Cassiopeia 
and on the eastern side thereof, and appearing exactly 
as illustrated in your paper. Thinking it was the 
Fabry comet, I did not report it before ; but I see by 
your journal that it was a new comet, as the Fabry 
comet has a tail, while this one has no tail whatever. 
I also observed it again April 31, 4:30 A. M. 

R. C. Burt. 
Chatham, Ontario, May 17, 1886. 



Ice Spicules. 

To the Editor of the Scientific American : 

I have read with much interest your article upon 
"Ice Spicules," in your issue of February 6. But hav- 
ing had troublesome experience with this stubborn 
agent, I am led to believe that there are other con- 
ditions necessary to the formation of what is called, in 
common parlance, anchor ice. If not, why is not the 
Cleveland water tunnel obstructed every bitter cold 
day or night when the lake is not covered with a sheet 
of ice 1 

If the conditions mentioned are supposed to always 
produce ice spicules, I think observation will prove 
the premises to be incorrect. IVom years of experience 
with water wheels, I have never been troubled with 
anchor ice under a cloudy sky at night, or when the 
sun could be seen by day. Many times has the water 
wheel been stopped by the passage to it becoming filled 
with this soft, mushy ice, but never in the daytime or 
on a cloudy night, however cold. But after becoming 
obstructed at night, it may remain so during the day, 
or until the atmospheric conditions change. 

Three conditions appear to be necessary to produce 
this result : water with a smooth surface, biting cold, 
still air, and a starlit sky. 

The atmospheric conditions necessary to produce 
anchor ice are so infrequent that very little trouble is 
experienced at the tunnel's strainer, or by the water 
wheel. I feel quite confident that it is due to certain 
atmospheric conditions not yet fully understood. 

Without doubt, a little warmth applied against the 
upper side of the tunnel's strainer would remove the 
trouble. 

There are many very singular exhibitions of ice for- 
mation noticed by a close observer. One has come to 
the notice of the writer several times during the pres- 
ent winter, a solution of which he would like to see in 
your valuable journal. 

A water pail stood in a cold room half filled with 
water. On it floated a tin dipper, containing one inch 
of water. The water in the pail froze to the depth of 
half an inch or more, while that in the dipper was per- 
fectly free from ice. Query, Why did not the water 
freeze in the dipper ? C. C. Farrar. 

Flint, Mich. 

Our correspondent has given at the end of his com- 
munication an account of a phenomenon which might 
well form the subject of a pretty experiment in a lec- 
ture room, and which can, we think, if the conditions 
are properly observed, be repeated at will. A metallic 
vessel of smooth interior and exterior floating on the 
surface of water in a considerably larger vessel of wood, 
or of material which does not conduct heat readily, and 
a freezing atmosphere are the conditions. 

The level of the water in the metallic vessel will be 
lower than the level of the water outside of it to an ex- 
tent depending upon the weight of the vessel and its 
consequent displacement; and as, when the tempera- 
ture of maximum density is reached, the colder water 
in the outer vessel will rise to the top in that vessel, 
while the water in the floating metallic vessel, being at a 
distance below this stratum, will be in warmer water, the 
good conducting quality of the nietal will be sufficient 
to keep its temperature practically equal to the stra- 
tum of water surrounding it. 

The accompanying diagram 
will illustrate this. 

The metal of the cup being 
polished, it will be less aff'ect- 
ed than it otherwise would 
be by radiation. The more 
lightly shaded upper stratum 
of water in the pail is that 
which -has arrived at the f reez' 
ing point and congealed. The 
water in the cup has the same temperature — or nearly 
the same— as that of the same level outside of it. The 
heavier the cup, the deeper it will sink, and the thicker 
will be the ice formed in the pail before freezing will 
begin in the floating vessel. 

As to the effect of a clear, still night in promoting 
congelation, there cannot be any doubt. Water, either 




in the form of ice, liquid, or vapor, is one of the most 
powerful absorbers and radiators of radiant heat. Its 
presence in the atmosphere, in greater or less quantity, 
obstructs terrestrial radiation into space to such a de- 
gree that Tyndall says : " The removal, for a single 
summer night, of the aqueous vapor from the atmo- 
sphere which covers England would be attended by the 
destruction of every plant which a freezing tempera- 
ture could kill." 

It is well known that clouds are unfavorable to 
frost. 

The bright sun shining into water by day would 
greatly retard the formation of ice, and this would be 
the case even though a sheet of ice of considerable 
thickness had formed. The radiant heat of the sun 
would warm the ice, and through it the water through 
its contact with the ice, even though the air might be 
far below the freezing point of water. 

Clouds at night will greatly obstruct the passage of 
heat from the water into outer space, though the action 
of connection through the contact of cold air will con- 
tinue irrespective of this obstruction. But as radiation 
into space is a most powerful factor in the production 
of natural ice, aiid-«,s a clear, starlight night is the very 
best condition for radiation from a body of water, the 
formation of spicules would, at such a time, be more 
rapid. 

At the sartie time, these spicules will tend to rise and 
mass together at the upper surface of the water, unless 
sucked down by eddies or currents. We do not believe 
anchor ice ever formed in a perfectly still mass of water 
confined in a natural earth basin, though what appar- 
ently resembles anchor ice will form in metallic reser- 
voirs exposed upon their surfaces to currents of very 
cold air. Ice formed in this manner, however, only re- 
sembles anchor ice in the fact that it masses below the 
surface. It is never mushy, and forms solidly, gradu- 
ally thickening on the sides of the vessel exposed to 
the cold blast. 

We do not see anything in the facts cited by our es- 
teemed correspondent to modify what we asserted in 
our editorial referred to by him. It is true that water 
must reach the freezing temperature before ice can 
form, and it is also true that ice tends to rise to the sur- 
face, or rather to form on the surface, of still water. 
Currents or eddies may carry fine ice down to points 
below the surface, and keep it there long enough to 
mass and adhere to stone, timber, etc., and thus, being 
anchored, it is thereafter "anchor ice" in the full sense 
of the term. — Ed. 



Finding of a Great Aerolite. 

The finding of the great aerolite which was seen 
by many persons in Independence township, Wash- 
ington County, Pa., on the night. of September 14, is 
told at length by the Pittsburg Dispatch. About a 
month after the aerolite was seen and was said to 
have fallen. Professor Jonathan Emerick, of William 
and Mary College, began searching for it. His search 
led him into Butler County, then into Alleghany, and, 
although he decided that if the stone fell anywhere 
it must have been near Claysville, he examined very 
minutely all that region of country lying contiguous 
to Claysville, extending his researches northand south 
of that point for about six miles, and also spent some 
time in wandering through that part of West Vir- 
ginia lying adjacent to Washington County. On the 
15th of this month the savant was rewarded by find- 
ing the huge stone on the farm of Mr. Frederick 
Miller, about two miles north of Claysville. It was ly- 
ing at the base of a high hill, which is heavily tim- 
bered with oak, and was deeply embedded in the 
soil and almost concealed from view by the dead 
leaves the wind had blown over it. The discovery 
was only an accidental occurrence. The Professor, 
being well acquainted with the geological strata of 
Western Pennsylvania, was engaged in locating a 
well for the Claysville Oil Company, and in the dis- 
charge of this duty stumbled upon the spot where 
the immense aerolite lay. It required three men 
several days to unearth the monster. It had pene- 
trated the earth until it came in contact with a 
stratum of limestone, when this sudden check of its 
fearful velocity caused it to break into many pieces of 
all sizes and shapes ; yet when the earth was removed 
from around it, it still preserved its original shape, 
so that the Professor was enabled to have a photo- 
graph made of it, and it only fell to pieces when 
the specimen hunters tackled it. 

Professor Emerick states that there are only 18 well 
authenticated cases in which aerolites have fallen in 
the United States during the last 60 years. Besides 
these, there are 361 the date of whose fall is reason- 
ably well determined. There are also 74 instances of 
aerolites in which the date of fall is not given 
authoritatively. Add to these, 86 masses which, from 
their peculiar composition, are believed to be aero- 
lites, though the date of their fall is not ascertain- 
able, and we find the entire number of aerolites which 
have fallen to be about 430. 

Professor Emerick ■ says this stone will weigh per- 
haps 200 tons, being considerably heavier than the 
aggregate weight of all whieb have -heretofore fallen. 



On an analysis, it was ascertained that there was in 
its composition chromium, nickel, aluminum, copper, 
magnesium, tin,, and other metals and metalloids. 

It contained 87 per cent of iron, which may be 
readily worked. This indicates that the stone is not 
of terrestrial origin ; for while iron ores are abundant 
in nature, iron in the metallic state is exceedingly rare. 
It also contains in a small quantity a substance 
called schreibersite, a composition which has never 
been found except in aerolites. Its specific gravity is 
7'413, about twice that of the Guernsey, O., aerolite, 
which fell on the 1st of May, 1860. The elevation of 
the aerolite was computed to be about 53 miles above 
the earth's surface, and its path Was nearly horizon- 
tal. The length of its visible path was about 150 miles, 
and it moved from northeast to southwest. The time 
of its flight was estimated between 5 and 10 seconds, 
indicating a velocity of not less than 15 or 30 miles per 
second. 

TTater Tanks for Fire Purpose*. 

The necessary expenses for a water tank placed upon 
a high trestle, designed primarily to supply manufactur- 
ing property with water for fii-e purposes, is frequent- 
ly asked of special agents of insurance companies. It 
is a financial problem which will require very diflFerent 
answers, according to the locality and the character of 
the fire protection required. In one case the necessity 
of speedy construction and of the employment of a rail- 
road bridge builder added very largely to the expense. 
The time was winter, the location was three miles from 
a large town in the southern part of New York, on the 
Erie Railroad, and the property was a paper mill, just 
being equipped throughout with automatic sprinklers. 
The problem was to place a 6,000 gallon tank on a tres- 
tle thirty-five feet high, commencing on a stone found- 
ation laid on solid shelving rock. In this case extra 
strength was desirable, since the tank was exposed 
to fierce currents of air down a narrow valley. The 
trestle was built in octagonal form, sixteen feet square 
at the base and ten feet square at the summit. The 
sills were six by twelve inches, the posts ten by ten 
inches, the caps ten by twelve inches, the braces four 
by six inches, and the deck planks were four by twelve 
inches. Upon the whole was placed a wooden tank ten 
feet in diameter and ten feet high. 

The bills in detail may some time prove important 
for reference : 

Timber bill in Jersey City $130 15 

PercentagSS to contractor 27 IS 

Railroad freight .. 17 00 

Teaming 19 60 

Tank, delivered 82 00 

Foundation stone, no charge 

Lime and cement . 4 SS 

Laying foundation 7 50 

Bolts and ironwork 89 05 

Skilledlabor 75 60 

Ordinary labor 30 00 

This makes the complete cost of the job $433.18. The 
connection of the water pipes with the tank was in- 
cluded in the contract for sprinkler equipment. By 
reference to the items, it will be seen that some of the 
charges were local, but they are given as being very 
instructive in making rough estimates. 

The following quotations were furnished last Janu- 
ary to a property owner in Philadelphia, for cedar 
tanks of 3^^ inch planks, dressed down to 3 inches, and 
guaranteed of first-class workmanship : 

7 feet diameter and 7feethlgh $42 00 

8 *" " " 8 " 56 00 

12 " . " "10 " 125 00 

12 " " " 16 ■' 190 00 

— Insurance World. 

< < 1 1 » ' — ' 

Peppering an Ironclad. 

On the 34th of March the obsolete French armor* 
clad Armide was towed to sea in the Juan Gulf and al- 
lowed to drift. The Colbert, Amiral Duperre, Fried- 
land, Devastation, Redoubtable, and Suffren, of the 
French Mediterranean squadron, then steamed about, 
firing at her at ranges of 8,000, 4,000, and 5,000 meters 
with 34, 37, and 33 centimeter guns — roughly, 9J^ in., 11 
in., and 13 in. In time the hull resembled a cullender. 
Three shots had passed through the armor at the water 
line, and would have sunk the ship if she had not been 
filled with casks. The Armide was then towed into 
harbor, and the effects of the fire carefully inquired 
into. This probably is the first occasion in which an 
armorclad has been used as a moving target by ships 
firing when under way. 

< I « » ^ 

Trade mark Decision, 

Royal Baking Powder Co. vs. Davis. In this case an 
injunction was granted in the United States Circuit 
Court, E. D. of Michigan, Judge Brown, in the opin- 
ion, saying : " I do not think the use of the words 
' Coral Baking Powder ' is in itself an infringement of 
the plaintiff's trade mark, ' The Royal Baking Powder.' 
The difficulty is with the similarity of the labels upon 
which the words are used. The general arrangement 
of the words being the same, the devices on the cans 
being very much alike, and the labels of the same color 
and general appearance, I think purchasers might be 
very easily deceived into buying one for the other." 
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Air lUFBOVED LIFE FBESEBVEB. 

The life preserver proper consists of a long and nar- 
row bag made of suitable waterproof material, and pro- 
vided at the ends with catches, so that it may be passed 
around the body just below the arms, and the ends 
united. Secured in one side of the bag is a capsule 
containing a liquefied gas, such as ammonia. The me- 
chanism for auto- 
matically liberating 
this gas to inflate 
the bag is held in 
check by a strip of 
soluble paper or its 
equivalent ; the wet- 
ting of this paper re- 
leases the mechan- 
ism, which allows the 
gas from the capsule 
to fill the bag. 

The capsule is cyl- 
indrical in form, and 
has a surrounding 
flange by which it is 
held in place by 
means of a screw cap 
around the side of 
which is a row of 
holes through which 
the gas escapes. The 
upper part of a rod 
passing through a 
hole in the center of 
the top is bent to 
form an arm, which 
is acted upon^* a 
spiral spring, as 
shown in Fig. 1. The 
arm is held against 
the tension of the 
spring by a piece of 
soluble paper. When 
the capsule is im- 
mersed, the water flows through the side holes, wet« 
the paper, when the spring is released and turns the 
rod to shift a suitable valve upon the interior, which 
allows the gas to fill the bag. To reach the paper, the 
entering water has to pass upward and over a curved 
brim, the object of which is to prevent the band from 
being moistened, should any drops of water enter the 
holes at any time when it is not desired to have the ap- 
paratus operate. 

When the device is applied to a boat, raft, or other 
large vessel, to give it additional buoyancy in case of 
accident, the capsule is formed with two compart- 



the freezing of the liquefied gases upon the pressure 
being removed. The liberating mechanism is changed 
to suit the altered conditions, but the paper band is 
employed as in the life preserver. When one capsule 
has been used, another is substituted for it, as is done 
in charging firearms with cartridges, and the empty 
capsule is recharged. 
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Fig. 1.-THE UcKINLEY MB ENGINE. 

ments, one containing a liquefied gas and the other a 
combustible powder and a frictionally ignitible prepar- 
ation for lighting it. The combustion of the powder is 
an expedient for both liberating the gases and for gene- 
rating additional gas and sufBcient heat to prevent 



BADIA'S IMPROVED LIFE FRESEBVER. 

The empty preserver is much longer than the breast 
circumference of the wearer, to allow for the decrease 
in length when inflated. By means of a suitably ar- 
ranged rubber strip, the bag is held with a slight ten- 
sion snugly around the wearer, preventing it from slip- 
ping down ; but when the bag begins to inflate, the 
elastic strip, now free, but held by the buckle, moves 
back toward the end of the preserver, both ends of 
which meet when the bag is full of gas. 

When the preserver is to be worn by a swimmer, its 
construction is modified so that its action is null ex- 
cept in the event of actual danger. The upper of two 
thin spoon-shaped plates hinged together is pierced 
with holes, as shown in Fig. 5, for the passage of 
water, and is so formed as to leave a space between it 
and the lower plate for a bellows-like chamber when the 
plates are fastened together. A band of very elastic 
and thin rubber passes around the face of the wearer, 
being fastened on either side of the lower plate. A 
piece secured to this band is situated under the 
nose, and connected to pipes communicating with the 
interior of the bellows. The nose piece is hollow and 
has two nipples, which enter the nostrils, and in its 
lower part is a slit through which the air is forced to 
pass in breathing through the nose. The mouth is 
uncovered by the band, but when submerged it is cov- 
ered by a thin rubber piece serving as an automatic 
valve. From a hollow rubber ring surrounding the 
capsule, extends a tube to a close elastic ball held at 
the hinge between the two plates. When the cover 
plate is brought down to engage with a catch, the 
ball is compressed, and the air in it is forced 
through the pipe and made to fill the ring, which 
closes all the holes in the capsule, thereby prevent- 
ing the entrance of water. 

If the bather should attempt to breathe while the 
head is submerged, the first inspiration would tend to 
produce a vacuum in the bellows. This would with- 
draw the catch to release the top plate, which would 
rise, when the ball would assume a spherical form, 
withdrawing the air from the ring, thereby allowing 
the water to enter the capsule through the holes. The 
apparatus is automatic, and its action depends only on 
the very acts a person would instinctively perform in 
case of danger. 

This invention has been patented by Mr. Joseph S. 
Badia, of 327 Pine Street, Philadelphia, Pa. 

This device may be used with advantage to save a 
drowning person who cannot be quickly reached by a 
boat, since it may be thrown to acoiisiderable distance. 
The fact that the preserver does not expand or fill un- 
til it has been submerged enables it to be put into a 
very small compass and thrown by hand, by a sling, or 
a catapult almost any distance. 



A SUBSCRIBER writing from Orlando, Fla., describes 
a magnificent lunar rainbow which he observed there 
not very long ago. It .was seen at 3 o'clock A.M., in 
the east. The arch is described as being very perfect 
and the spectacle magnificent- 



lUFBOVEI) AIB ENGINE. 
This engine derives its power from an alternate 
pressure of air coijtained below the working piston for 
the out stroke, and a partial vacuum for the return 
stroke. These different conditions are produced by 
changing the temperature of the air above and below 
a certain average temperature, which at any given 

time corresponds to 
the atmospheric 
pressure. When the 
temperature rises 
above this point, it 
gives a pressure cor- 
respondingly above 
that of the atmo- 
sphere, whereby the 
piston is forced up, 
and when the tem- 
perature falls below 
this average point, 
then the pressure 
within the engine 
falls below the at- 
mospheric pressure, 
and the piston is 
forced down. The 
method of bringing 
about these con- 
ditions in an efiBcient 
and rapid manner, 
and at the proper 
time, and of control- 
ling the same as to 
speed and regularity, 
constitutes the novel 
features of the en- 
gine, which are 
shown in the verti- 
caLsection, Fig. 3. 

In open communi- 
cation with the cyl- 
inder, B, in which 
works the piston, D, is a chamber formed by the two 
concentrically corrugated plates, A A', and a ring. A', 
all firmly bolted together. Within this chamber is a 
diaphragm, E, composed of two plates, between which 
is a non-conducting material. Attached to the upper 
and lower surfaces of the diaphragm are concentric 
fianges, adapted to enter the inside corrugations in the 
plates, A A'. This diaphragm has a reciprocating 
movement, alternately with the working piston, by 
means of which the air inside is transferred back and 
forth between the upper and lower parts of the cham- 
ber, which is called the regenerator. Arranged around 
the periphery of the diaphragm, and between the 
plates, A A', and within the ring. A', are a great many 
strips of wire gauze, F, through which the air passes 
in its way back and forth within the regenerator. The 
upper working parts of the engine are secured to the 
plate or ring, N, which is bolted to lugs upon the plate, 
A, thus making the engine self-contained. The lower 
plate. A', rests upon the upper edge of the drum, G, 
which in turn rests upon the base plate ; these parts 
are firmly bolted together. 
Within this case is the furnace, which is a drum 
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Fig. S-UcXINLEY AIB ENGINE-VEBTICAL SECTION. 

lined with fire brick, J, having the grate, C, and a de- 
fiecting plate formed with fianges, H, that guide the 
products of combustion in closecontactwith the plate, 
A', into the annular fine, S, whence they escape into 
the chimney through the opening, M. The lower edge 
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of the drum has holes, d, through which air enters the 
ash pan below the grate. 

An outer case, I, forms an annular space entirely sur- 
rounding the regenerator and drum. The upper part 
of the case conforms in shape to the plate. A, and closes 
up with the outer edge of the base, N, which carries 
concentric flanges that descend into the outside corru- 
gations of the plate, A. These flanges and the outside 
case form a continuous air space, by which a current 
of air entering near the top of the cylinder is made to 
flow over the surface of the cylinder, the upper surface 
of the regenerator, the outside surface of the furnace 
case, G, and enter the ash pan through holes, d, to 
feed the flre as before mentioned. This is an entirely 
original feature, g,nd has a series of remarkable func- 
tions to perform. The first effect of this current of 
cold air is to come in contact with the cylinder, keep- 
ing it cool ; from this it passes to the somewhat warmer 
plate, A, keeping its temperature down also. . After 
this it passes over the furnace casing, still warmer from 
the escaping furnace gases, and keeps its temperature 
down also, and finally enters the ash pan laden with 
heat, thus stimulating the fire by heat thrown off from 
the cooler parts of the engine. This constitutes a re- 



diaphragm are produced by attaching each to a crank 
movement that is at right angles or nearly so with the 
other, so that while one is passing the center and mov- 
ing slowly, the other is moving rapidly, and vice versa. 
As these operations are repeated upon the same body 
of contained air in the engine, and no air is supposed 
to escape or be introduced, there is no necessity for in- 
duction or eduction valves, and the only valve used is 
a small one operated by the governor, that keeps the 
speed uniform, by allowing a small quantity of air to 
pass in order to keep the engine down to a given rate 
of speed. It will be seen that, as the air passes back 
and forth in the regenerator, it gives up heat to the 
surface and in turn receives it back from the surface 
again. 

It is a somewhat singular peculiarity that the change 
of the direction of the movement of the diaphragm 
changes at the same time the functions of the entire 
engine surface (except a very small portion of the ex- 
tremes of the hot and cold parts) from heating to 
cooling, and vice versa ; that is, when the movement is 
such. as to cause the air to be cooled, then almost the 
entire surface of both plates, diaphragm, and all the 
regenerating surface becomes cooling in its effect ; that 



running expense, no increased insurance rates, and 
ready adaptability to any kind of work. 
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THE LEHTTBS IN THE BEBLIN ZOOLOGICAL GABDEN. 

The Romans used to call the souls of the departed 
"Lemures," but they respected the good ones as 
household gods, or " Lares," while they feared the bad 
ones as restless, malicious ghosts and hobgoblins that 
wandered about in the night. 

Science designates the lemur as the first family of half - 
monkeys, or that group of animals that can be consid- 
ered as a connecting link between quadrumanous ani- 
mals and gnawers. 

The lemurs represented in this drawing from life are 
supple and bright creatures, and in their manners 
they remind one somewhat of monkeys, martens, and 
squirrels, but in certain positions they are very much 
like a kangaroo. The similarity is based upon the 
strongly developed extremities of the hind legs, which 
measure much more in size than the fore legs. 

The Lemur catta has a length of from 85 to 90 cm., 
of which 35 to 40 is the body, and the rest is the tail. 

The color of the fine wooly fur on the back is a gray- 




THE LEMURS IN THE BERLIN ZOOLOQIGAL QABDEN. 



generating feature that can be carried to an indefinite 
degree of refinement. 

We will now explain the duties performed by the 
other parts of the engine. A fire being built, the plate, 
A', becomes quite hot in the center, the heat being less 
intense toward its outer edge. The lower part of the 
diaphragm also becomes heated, as do the lower layers 
of wire cloth and the upper layers to a less .extent. If 
now the diaphragm be caused to move up, the air above 
it, which is cool, will be made to pass over the inside of 
the upper plate. A, and down through the wire cloth, 
becoming heated more and more as it passes through 
the more highly heated layers ; thence over the outer 
part of the plate. A', which is still hotter, and over its 
in side surface, gradually increasing in temperature until 
the greater part of the air reaches the center of the 
plate next to the fire. By these means the air is gradu- 
ally but rapidly heated, causing the pressure to rise 
and force up the piston. 

When the stroke is completed, as the crank turns the 
center,- the diaphragm is made to descend, and the 
heated air is made to pass back again, coming in con- 
tact with the surfaces, and, being hotter, it gives ofl 
heat to them. As its temperature is reduced, it comes 
in contact with still cooler surfaces, and is thus gradu- 
ally but rapidly cooled, until the pressure falls below 
the atmospheric pressure, by which the working piston 
will be driven down again. 

These successive movements of working piston and 



is, the air brought into contact with any given surface 
is hotter than the surface it is in contact with, and is 
cooled by the contact, and a reversal of the motion 
brings about an exactly contrary state ; that is, the air 
in every part of the engine is cooler than the surface 
in contact, and is consequently heated by the contact. 
The whole action is regenerative, and the only heat not 
converted into power is what escapes up the chimney 
and what radiates from the engine, which by proper 
means may be reduced to a minimum exceedingly 
small ; but, owing to the surrounding current of cool 
air, the engine throws off but little heat. 

The concentrically corrugated plates can be con- 
structed in this form of any desired size, without dan- 
ger of buckling or breaking from unequal expansion by 
the heat, as they can expand radially and the curves 
of the corrugations will stop the expansion at each 
turn, while, on the other hand, the plate is greatly 
strengthened laterally. 

There is no regulation of water level or pressure to 
look after, and no possible danger of accident to the 
attendant. 

The engine is entirely self-contained, and needs 
nothing but a stove pipe connection to a flue to make 
it ready for fire and work. The cost of running is that 
of 40 pounds of soft coal per day for a one horse engine. 

The manufacturers of this engine — the McKinley 
Engine Co., of 17 Broadway, Cincinnati, O. — claim 
that its strong points axe safety, cheap first cost, cheap 



ish brown, with a tinge of red here and there, while the 
face, ears, and front part of neck are almost white ; 
the only coal black coloring is seen around the eyes, on 
the nose, and on the forehead. 

The black and white curved tail is quite graceful in 
its shape, and it is by no means a useless appendage, 
for in springing and jumping it serves as a rudder and 
balancing pole, while it serves as a stool in sitting. 

When the a.nimals huddle together at night, they 
twist their tails around each other, forming a sort of 
net about those who are sleeping. 

The hands are nicely formed ; the inside is deep 
black, while the outside corresponds to the color of the 
body ; the fingers are exceedingly dexterous, for they 
pick up the smallest insect or piece of straw with great 
ease ; they turn fruit over on all sides with the greatest 
rapidity, and eat it gracefully, always dropping put 
the unsavory portions. 

Sociableness is a life necessity of our lemurs. Left 
alone, they become cross and soon die, while company 
makes different creatures of them. Then they are 
always merry, and chase each otheraroundinthecage, 
springing among each other like monkeys, with their 
roguish tricks. 

Most of the varieties of lemurs live in the woods of 
Madagascar that are the fullest of insects and fruits ; 
they are also seen on neighboring islands, and go 
around nights after prey, screeching like our house 
cats when they mew very loud. 



© 1886 SCIENTIFIC AMERICAN, INC 



344 



^tUntxiU %mmtm. 



[May 29, 1886. 



modifying tbe Olliuate by Closing tbe Straits of 
Belle Isle. 

A suggestion was made by me, and published in the 
Scientific Ambrican of October 31, 1885, that the 
climate of the North American coast could be modified 
by shutting off a great portion of the "cold wall" — 
that southerly current which now washes our shores, 
and flows between us and the warm currents of the 
Atlantic, and reduces the normal temperature of our 
coast. 

In this article we intend to refer briefly to some of 
the objections that have been raised against this 
plan. 

It is conclusively shown by our charts that the great 
body of the cold wall comes down to us through the 
Straits of Belle Isle. Newfoundland deflects the re- 
mainder of the Arctic current to the southeast. Here, 
pressing against the Grulf Stream, it veers it southward 
in the form of a loop, and, finally, running under it, 
goes on toward the equator. 

The Gulf Stream flows through the Straits of 
Florida ; th^ main body — the portion that passes our 
shores — has a course directly north and a little west, 
is deflected slightly to the east by the coast of South 
Carolina, then North Carolina ; it thence turns more to 
the north again, when it is deflected by the cold cur- 
rent returning from the pole. When this cold current 
is of least strength, as in August and September, the 
Gulf Stream comes within 10 miles of Barnegat ; at 
other times it is distant 180 miles, changing with the 
amount of this cold current and the wind. 

The location of this Gulf Stream in the Atlantic 
Ocean varies by 300 miles. 

One branch of the Stream passes to the east, and, cir- 
cling the Sarajgessa Sea, forms the great equatorial cur- 
rent. 

It has been stated the Gulf Stream cannot be changed, 
because the difference in the specific gravity of the po- 
lar and tropical oceans causes this mighty flow of 
water. 

In changing this current we take it as we find it, and 
have little to do with its first cause ; but as the specific 
gravity theory is used against us, let us consider 
whether it is true. Lieut. Maury advanced that theory 
in his very interesting "Physical Geography of the 
Sea." Later, he stated that the sea was held in exact 
equilibrium by .this same specific gravity, and still later 
that it was the great retarding force that prevented the 
currents from flowing with " mill tail velocity toward 
the pole, covering the intervening sea with a mantle of 
warmth as a garment." His disciples should have fol- 
lowed him to the end. 

Let us consider this question of specific gravity. 

The water is much more salt, and consequently hea- 
vier, at the equator than at the pole. Provided both 
were at the same temperature, the water at the equator, 
being_ the heavier, would sink to the bottom of the 
ocean, and the fresher water of the northern sea would 
then flow down over its surface. The water would then 
obtain an equilibrium, and remain without current. In 
arriving at this condition of things, it is evident that 
the surface current would go toward the equator, and 
the under or salt current would go toward the pole. 
The under (salt) current becoming freshened by melting 
snow and ice would rise, and we have the surface cur- 
rent going south and the under current north. 

But we have another element to consider, viz., heat. 
The waters about the equator are heated to a tempera- 
ture of about 84" Fah. This is the equatorial surface 
current. 

Now, we know that salt water when heated expands, 
has less weight per cubic foot than fresh water has 
when cold, and that the fresh water, which would have 
a tendency to flow on the surface toward the equator, 
by the sinking of the salt water in that region from its 
greater weight, by the action of heat is prevented from 
doing so by the expansion of the salt water at the 
equator. This would cause equatorial waters to flow 
toward the pole, if any motion was caused at all, and 
these two forces oppose each other. 

Comparing the soundings as given by Captain Nares 
with the tables of the expansion of sea water under dif- 
ferent temperatures as experimentally determined by 
Professor Munch, and as given by Professor Croll, of 
Eidinburgh, in " Climate and Time," the amount of ex- 
pansion from heat, we have only 4 feet 6 inches as " the 
height to which the level of the water at the equator 
ought to stand above that of the poles, in order that 
the ocean may be in static equilibrium." 

The distance from the equator to the poles is 90° — say 
5,400 geographical miles, or 6,20 J statute mites. Ex- 
periments of M. Bubuat show that where the fall is less 
than one in one million, no motion in water can occur. 
This would require a height of 33 feet at the equator 
before the slightest motion in the form of a current 
could take place. But the facts are, as given by the 
Challenger expedition, that at the equator the water is 
3}4 feet lower than it is at 38° north latitude. 

If this be true, can gravitation drive the water from 
the equator to the North Atlantic ? 

Sir John Herschel limits the gravitation theory to the 
possibility of a trifling surface drift. 

Maury says : " Some currents of the sea actually run 



up hill, while others run on a level. The Gulf Stream 
is of the flrst class. " He also says that " the greater 
density of the waters of the Gulf of Mexico over those 
of the Polar Sea is the cause of the Gulf Stream," and 
that " the difference in temperature between the tropi- 
cal and polar regions assists as a cause." 

As this difference in temperature tends to make the 
tropical waters lighter, it practically annuls the effect 
of the difference in saltness ; it must retard, not assist. 

As we go toward the equator, the water becomes 
warmer, and at the same time Salter and heavier ; the 
increasing temperature compensating for the increas- 
ing speciflc gravity. 

The theory also maintained, that the diurnal motion 
of the earth is the cause of the Gulf Stream and the 
cold Labrador current, as stated by Maury, is as theo- 
retical as his statement that water runs up hill or that 
railroad trains are in the habit of selecting particular 
points of the compass when they run off the track. 

If the Gulf Stream is caused by gravity, or weight, it 
must be running down hill ; and the higher center, 
" roof shape," as Maury describes it, indicates that the 
mass is impelled by a vis a tergo. 

Water forced into an estuary or through a narrow 
channel is higher in the middle than on the sides, but 
on the falling tide its surface is concave ; the same is 
true of a rising or falling river, or of the mercury in a 
barometer. 

That the Gulf Stream itself, and particularly its 
southern branch, which joins and returns as a portion 
of the great equatorial current, force their way square- 
ly against the effect of this diurnal motion is well 
known. We have abundant record that the climates 
of the earth and the currents of the ocean have seen 
many changes since the creation of the world ; and that 
the changes have been largely due to changes in the 
great ocean currents seems evident. 

One other point about which doubt is expressed is 
that of the heating power of the Gulf Stream. 

The estimate of the volume of the Gulf Stream as 
given by Maury is that it is 38 miles wide, 1,800 feet 
deep, going at the rate of 5 knots an hour, or 6,165,700,- 
000,000 cubic feet per hour. 

Sir John Herschel's estimate was 30 miles wide, 8,800 
feet deep, going 4 miles an hour, or 7,359,900,000,000 feet 
per hour; Dr. Golding's, 5,760,000,000,000 feet per hour. 

Prof. Croll took the stream as 50 miles broad, 1,000 
feet deep, and 4 miles per hour. In order to bring his 
estimate beyond any possible objection, he reduced it 
one-half. He assumed the entire mass of the Stream 
started at a temperature of 6.5° and returned at 40°, 
making the loss of heat 85° ; and this he claims to be 
an underestimate. 

Each cubic foot of water, in this case, carries for dis- 
tribution 1,158,000 foot pounds of heat. 

According to the above estimate, 2,787,840,000,000 
cubic feet of water are conveyed from the Gulf Stream 
per hour, qt 66,908,160,000,000 cubic feet daily. 

The total quantity of heat thus transferred per day 
is 77,479,650,000,000,000,000 foot pounds. 

This amount of heat equals all that falls upon the 
earth within 38 miles of each side of the equator — a 
belt 64 miles wide around the earth. 

Comparing the quantity of heat conveyed by the 
Gulf Stream with that conveyed by the atmosphere, 
the density of air to that of water is as 1 to 770 ; 
the speciflc heat to that of water is as 1 to 4 8. The 
amount of heat that will raise one cubic foot of 
water one degree will raise 770 cubic feet of air 4'8° or 
3,834 cubic feet 1°. The Gulf Stream, therefore, is the 
equivalent of a constant current of air at a temperature 
of 65°, over 600 feet deep, blowing from every part of the 
equator at the rate of over 80 miles an hour. 

We have another element in the heat abstracted by 
our littoral current, known as The " cold wall." 

Taking the mass of this cold wall to be 10 miles in 
width by 150 feet in depth, running at 8 knots an hour, 
for 34 hours, will give us 8,880,960,000,000 cubic feet per 
day. 

Supposing the water in passing from the Straits of 
Bell Isle to Cape Hatteras is raised 80°, the amount of 
heat absorbed by it would be 7,376,634,640,000,000 cubic 
feet of air lowered 30° — equivalent to a belt 1,000 miles 
long, 50 miles wide, and a mile high raised 80° above 
the freezing point every 34 hours. 

One other statement made was that a change in the 
location of the Gulf Stream would not affect our clim- 
ate, because our cold weather comes from the west 
and northwest. 

I grant that sometimes that will occur. The same 
cause that chilled Bermuda and made South Florida a 
frozen region during the winter of 1885-86 wonld at 
certain seasons bring us cold weather ; but it is known, 
and fully stated by Lieut. Maury, that, during the in- 
tense cold on our coasts, ship masters should make 
their course directly east for the Gulf Stream ; that 
across this the ordinary cold winds do not blow, and 
for the reason that the atmospheric pressure is higher 
on that portion of the Atlantic. 

If we had not the cold wall between our shores and 
the Gulf Stream, it is fair to presume that we should 
have a less stormy coast, as the juxtaposition of these 
two currents with their difference in temperature must 



from that circumstance tend to an unstable condition 
of atmospheric equilibrium. Our cold northwest winds 
would then swetep to the north of us, and become west- 
erly and southwesterly winds. 

Air and water go to the points of the least resistance. 
An examination of the windsof the globe, now so fully 
described by Coffin and others, indicates that the great 
currents of the ocean, without which the earth would 
not be habitable, are caused by atmospheric currents ; 
and that these currents are deflected and diverted by 
the coast lines is plainly shown by every coast line 
on the earth. 

With the cold wall cut off, we would have along our 
sea coast the year round the flne flsh that now come 
straggling up to us late in the sea80% which would be 
ample compensation for the codflsh which would then 
be found, as now, on the Newfoundland Banks ; and we 
should lose the occasional visits of whales that now fol- 
low the cold stream, and, hemmed in by our shores and 
the warm waters of the Gulf, become a prey to our Long 
Island fishermen. 

The Straits of Belle Isle may never be closed. It Is 
England's territory, and she will not pay the cost for 
the benefit of her Canadian provinces and the U tilted 
States. But I advance the theory that our climate can 
be modified by closing the Straits of Belle Isle as a pro- 
blem in physical geography capable of an engineering 
solution. John C. Goodbidgb, Jr. 



Tbe Andnbon Society for tbe Protection of Birds. 

"The moment a bird was dead, however beautiful 
it had been when in life, the pleasure arising from the 
possession of it became blunted." So wrote the great 
student of birds, John James Audubon, and such is 
the adopted motto of the society for their protection, 
which bears his name. In answer to the appeal of the 
American Onithologists' Union for the protection of our 
native birds, not used for food, from destruction for 
mercantile purposes, the Audubon Society was founded 
in New York city in February last. 

We have already called attention to the indiscrim- 
inate slaughter of the innocents — " the very St. Bar- 
tholomew of birds"— which is the result of the present 
unfortunate fashion of using the stifled singers for per- 
sonal decoration, but to make the appeal still stronger, 
we are tempted to repeat some of the statistics col- 
lected by the society. A single taxidermist i n this city 
handles annually 30,000 bird skins ; a single collector 
brought back 11,000 skins as the result of a thre'6^ 
months' trip ; one small district on Long Island fur-' 
nished about 70,000 birds to the metropolis in four 
months' time. These flgures amount in the aggregate ' 
to very large totals. One New York firm had on hand 
300,000 birds on the flrst of February. 

But large as this destruction is, it is not limited by 
domestic consumption. Many birds are sent to the 
foreign markets. In London there were sold from one 
auction room, and in a space of only three months, 
404,464 West Indian and Brazilian birds and 356,389 
East Indian birds. In Paris 100,000 African birds have 
been sold by one dealer in a year. The depletion of 
our own fields and woodlands has been quite as large in 
proportion to their riches. A New York firm had re- 
cently a contract for supplying 40,000 American birds 
to one Paris firm. 

The protection of these little visitors is not a matter 
of sentiment alone, though if it were we should still 
urge it, for the sentiment is one which it is highly cred- 
itable for every one to entertain, but it has also a utili- 
tarian aspect. The interests of agriculture are also in- 
volved. The food of the smaller birds consists largely 
of the insects destructive to growing crops. If nature's 
militia, the army of birds, be killed, it will be impossi- 
ble to find a substitute for their faithful guardian- 
ship. 

The Audubon Society invites co-operation in carry- 
ing out its purpose all over the country, and will fur- 
nish copies of the Audubon pledge and other printed 
matter on application. Its address is 40 Park Row, 
New York. Membership is open to any one who will 
sign the printed pledge, but it involves no other re- 
sponsibility. There are no dues or expenses of any 
kind. We are glad to see that the most influential 
women's club in New York — Sorosis— has become inter- 
ested in the work of the society, and is largely repre- 
sented in its membership. 

< I ■ > » ■ 

Birds Killed by Electric I.lgbt. 

The latest strike in Chicago is that of the birds. 
When the watchman of the Board of Trade building 
made his rounds some days ago, he found the side- 
walks and streets in front of the tower covered with 
numbers of dead birds of all sorts. They had evi- 
dently been killed by striking the electric lights at the 
top of the tower, for the roof of the building was found 
to contain numbers of them, and each of the lamps in 
the big circle of light had its full share, one globe con- 
taining eight. It is reported the birds were of many 
varieties, some of them being unfamiliar to the local 
ornithologists. The theory advanced is that the birds 
belonged to flocks migrating northward, and being at- 
tracted by the great light, were killed the moment they 
came in contact with it. 
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DILATANCY.* 

T. O'OONOB SLOANB, PH.D. 

Comparatively few papers read at meetings of the 
British Association for the Advancement of Science re- 
ceive the compHment of a request for a second reading. 
Such action was taken upon Prof. OsLorne Reynolds' 
paper " On the Dilatancy of Media composed of Rigid 
Particles in Contact," by the Association at its Aber- 
deen meeting,' last September. The author illustrated 
by experiments, brilliant from their very simplicity, 
SQine of the theoretical properties of an ether that 
would act as a producer of electric and gravity strains. 
Such illustrations must be received cautiously. It will 
not do to accept an experiment with solid matter as 
proof that a hitherto theoretical ether has an existence 
oris in any sense composed of incompressible volumes. 
But when it is remembered thatiiiany of thebest minds 
have come to the conclusion that the causes of gravita- 
tion and electricity will never be discovered, anything 
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that hints at an explanation is most welcome. It is 
for this reason that Prof. Reynolds was so well received 
by his associate members. On Sept. 10, 1885, he read 
his paper before Section A ; and by request, on Sept. 
15, he read it again before Section B of the Associa- 
tion. The original paper, giving the mathematics of 
the subject, and pointing out its possible explana- 
tions of some of Clerk Maxwell's theories, is given in 
tlap Philosophical Magazine ior December, 1885. .This 
paper may be confidently recommended to our readers. 

But apart from the theoretical bearing of the newly 
discovered law, its experimental illustrations are so 
simple and striking that they will interest all. In the 
cuts are shown some of the experiments that may be 
performed with such simple apparatus as an India 
rubber"bag and a glass tube. 

In Fig. 1 is shown an illustration of two orders in 
which solid particles may be arranged, the close order 
and the loose order. The dotted lines in the loose 
order show the size of the including cube. It will be 
seen that the particles in loose order occupy much the 
larger volume. The phenomena of dilatancy depend 
on the power of rigid particles of any shape to arrange 
themselves in loose or close ordei-. 

Let an India rubber bag, such as is used for toy 
balloons (one which has been inflated, and thereby 
stretched well, is the best) be filled with dry sand. The 
thinner and more elastic the bag, the better. Then by 
a perforated cork secured tightly in its neck a bent 
glass tube is connected, opening into its interior, as in 
Fig. 2. The bag is first shaken in the palm of the 
hand, so as to bring about a close order of the sand. 
The end of the tube is dipped into water. Now, the 
question may be asked. What will happen if the bag 
is squeezed ? The most natural answer is that air will 
be driven out ; but on compressing the bag no such ac- 
tion takes place. As the bag is squeezed, water rises 
up into the tube and by properly proportioning the 
relative sizes, the fluid may be drawn over the bend of 
the tube and into the bag. Extraordinary as the re- 
surlt seems, it is easily explained. The sand originally 
was in the close order, by squeezing it was brought into 
the loose order, the open spaces between the particles 
were dilated, and water rose under the influence of the 
partial vacuum. 

A larger bag, such as is sold in the India rubber 
stores for use as an invalid's ice bag, is better. These 
are made of thin white India rubber, of good quality 
and highly elastic. The neck may be closed with an 
India rubber cork, secured by very tiglit winding with 
string or by a strong rubber band. Such a bag, con- 
taining sand and then filled with water, is represented 
in Fig. 3. The sand must first be put in until the bag 
seems about full, then water must be poured in until 
the air is entirely displaced. A bent tube, as before, is 
inserted in the cork, and the end dipped in a vessel of 
mercury. The bag is now strongly squeezed (Fig. 4). 
Any excess of water that was collected above the sand 
disappears. The India rubber around the cork be- 



* See Scientific Ameeican, April iO, 1888, for a review of a recent lec- 
ture on this eab ject by Prof. Osborne Beyuolds. 



comes shrunk and wrinkled under the tension, and the 
mercury begins to rise, until, if all is properly con- 
ducted, a full, or nearly full, vacuum is shown. To 
produce a full vacuum, absolutely no air must be con- 
tained in the bag ; the space not filled with sand 
and the tube around its bend and above the mercury 
must be full of water. The sand has been disturbed, 
and brought out of a condition of close into one of 
loose order. When the bag is pressed and the excess 
of water disappears, it becomes comparatively rigid. 
It seems quite unamenable to pressure. 

But if the pressure be accompanied by shaking, 
then the sand is kept in its close order, and any shape 
can be given to the bag. This operation is shown in 
Fig. 5. The bag can be rolled into an irregular cylin- 
der, or can be kneaded into a disk without trouble, pro- 
vided it is shaken continually. When made into a 
disk, if it is placed on its edge and subjected to 
pressure, it will yield a little, but ultimately take its 
final shape, as in Fig. 6, when the entire weight of 
the experimenter can be supported by it. In this 
way hard rigid blocks, such as shown in the same cut 
by the side of the observer, are produced. When 
one of these blocks is placed cork uppermost, or in the 
position it occupied while being shaken, and the least 
agitation applied, it settles down instantly into the 
soft mass of sand and water that it was originally. 
For these experiments the perforation in the cork must 
be closed. 

In all these cases, the force that is brought into 
action is the atmospheric pressure. By changing 
the order of the grains the tendency is to an enlarge- 
ment of volume, which would produce a vacuum. 
Hence the conservation of the shape by the weight of 
the atmosphere appears. 

The re sistance offered by a cloth or canvas bag of 
sand to change of shape, utilized in supporting 
bridge centers, and the sudden drying of wet sand 
around the foot upon the sea shore, receive a ready 
explanation in this law. As a rule, all manner of rigid 
particles inclosed in or by a movable boundary dis- 
play it in some degree. It even has its bearing on the 
angle of repose of different sands. 

The experiments can be performed with shot or 
marbles or any small particles, as well as sand, but on 
account of its lightness and fineness the latter is gen- 
erally preferable. We have only given a few of the 
experiments. Our readers will see that there is room 
for many others. Small bags of sand and' water can 
be shaped into disks and rolled the length of the room. 
Large marbles % of an inch in diameter can be substi- 
tuted for sand. The great point and difficulty is to 
prevent air leaking into the bag. It interferes, in de- 
gree only, with the success of the work. 
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mannf actnre of mineral Colors lu the ITnlted States. 

The following particulars, taken from the " Report 
of the United States Geological Survey on the Mineral 
Resources of the States," have been furnished to the 
Chemical News by the author. Dr. Marcus Benjamin. 

There are in the States 31 white lead works, in all of 
which the so-called Dutch method is followed, the ma- 
terial used being pig lead. The total produce during 
the year 1884 was about 65,000 tons. 

A " sublimed lead" is made in Missouri by the direct 
oxidation of galena in a reverberatory furnace. 



Zinc white was manufactured in the same year to 
the extent of 13,000 to 15,000 tons. It is used not only 
as a color, but in the manufacture of India rubber, in 
pottery, and in the paper trade. 

Barium sulphate (heavy spar) was raised to between 
35,000 and 30,000 tons. Barium compounds are used as 
paints under the names of blanc fixe, satin white, etc., 
and in the form of peroxide for bleaching purposes; 
Barium sulphate, both the natural and the precipitat- 
ed, is largely used as an adulterant. 

Terra alba (ground gypsum) is imported from Nova 
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Scotia, while a superior quality is brought from 
France. In addition to its legitimate use in making 
white pigments of a low grade, it serves for adulterat- 
ing a variety of commercial articles. 

The quantity of red lead produced in the United 
States could not be ascertained, but the imports at 
New York amounted to 198,588 pounds. 

The American production of litharge is also an un- 
known quantity. The imports were only 54,183 
pounds. 

Concerning ochers, it is said that with the possible 
exception of the deposits recently opened up near St. 
Louis, the American production is inferior to the im- 
ported qualities. " American ochers for the most part 
lack strength or tinting properties, and require too 
much oil for grinding." The annual consumption in 
the United States is estimated at 10,OCO tons, of which 
about 3,000 tons are imported. 

American umbers are inferior to those imported from 
Italy and Turkey. Sienas are found to a small ex- 
tent in Virginia and Pennsylvania, but most of that 
used is imported from Italy. 

There is no mention of lapis lazuli having been found 
in the United States, but there are two American 
manufactories of artificial ultramarine, with a yearly 
output of 1,400 tons. 

Ground slate is used as a pigment to the extent of 
3,000 tons yearly, and occurs in four colors — green, red, 
slate, and drab 

■ < ) ■ > » — 

An Improved Developer. 

Dr. A. A. Man tell, in the British Journal of Photo- 
graphy, recommends the following formula : 
1. 

Pyro 1 drachm. 

Citric acid 5 grains. 

Sulphite of soda 1 drachm. 

Water 10 ounces. 

3. 

Carbonate of potash 1 ounce. 

Water....- 20 ounces. 

3. 

Bromide of ammonium 2 scruples. 

Liquor ammonise fort. .: 1 drachm. 

Eain water 20 ounces. 

For development, mix equal parts of 1, 3, and 3 ; in 
cold weather a little more of 3 may be used. 

The advantages obtained by its use are: 1st. Greater 

rapidity In development than when soda and potash 

are used alone or in combination. 3d. Comparative 

freedom from the yellow tinge caused by soda. 3d. 

Greater density than can be obtained by ammonia 

alone. 4th. Greater detail than can be got by soda 

alone. 

■<<«»» 

Mb. Theron E. Platt, of Fairfield county, Conn., 

has raised two hundred varieties of potatoes on his 

farm during the past year. The study of fungoid pests 

of the potato has also occupied his attention, and his 

discoveries respecting certain diseases of this plant are 

likely to prove serviceable. 
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DN&INEEBIXG INVENTIONS. 
A railroad signal has been patented by 
Mr. Hobert B. Potter, of North Adams, Mass. It con- 
sists of a shaft mounted to turn on a post, a signal wing 
on one end of the shaft and an arm on the other end, 
with a eurved'arm pivoted on the post and connected by 
a link with the arm on the end of the shaft, so when the 
Rignal is lowered its position is not further affected by 
pulling the wire for swinging it down. 

A pumping and drilling machine has 

been patented by Mr. Abraham W, Camahan, of Rouse- 
ville. Pa. The tower is of the usual construction, and 
the pump or drill rod is operated by crank levers and 
rocking bars connected directly with the crank shaft of 
the engine in such manner as to make a simple and in- 
expensive construction, and one not apt to get out of 
order. 



AOBIGULTUBAL INVENTIONS. 

A hay carrier has been patented by Mr. 

Thomas S. Davidson, of Colesburg, Iowa. It consists 
of a carriage formed of plates pivoted to small wheels 
adapted to roll along the ridge pole when the invention 
is used for depositing hay in a mow or on a stack, with 
other novel features, being simple in construction and 
convenient in use. 
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MISCELLANEOUS INVENTIONS. 

A hose coupling and hydrant attach- 
ment has been patented by Mr. John Young, of Tiffin, 
O. This invention covers novel forms and arrangement 
of parts in that class of hose and pipe couplings where 
the meeting sections are clamped together by a hook on 
one section engaging pins or studs on the other. 

A bottle stopper has been patented by 

Mr. James M. Kerr, of New York city. l''he stopper is 
composed of a tube, a cork placed upon it, a cap; and a 
ball valve placed in the cap, so that the stopper auto- 
matically closes airtight, but permits the escape of 
liquid as desired, by inverting or slanting the bottle. 

A sash fastener has been patented by 

Mr. Alanson Cary, of New York city. It has a pendent 
pivoted locking bar. with which is combined a finger 
lever for operating the bar, a frame piece for receiving 
these devices, and a fixed plate to engage with the fin- 
ger lever, the device being mainly designed for windows 
having upper and lower sashes. 

A rein holder has been patented by 
Annah E. Bussell, of Nashua, N. H. This invention 
covers a novel construction of a rein rest or holder to be 
attached to the dashboard of vehicles, over or through 
which the reins may be passed to prevent their slipping 
down on the back of the horse and becoming trouble- 
Bome. 

A process of purifying potable and 
other waters has been patented by Mr. Farnham M. 
Lyte, of Cotford, Surrey Co., Eng. It consists in th*i 
production in the liquid of aluminum hydroxide from 
sodium or other aluminate and an acid aluminum salt, 
any remaining excess of hardness to be neutralized by 
an additional quantity of aluminate. 

A gate has been patented by Mr. Thos. 

W. Edrington, of Patriot, Ind. It is made to slide by a 
supporting rail in a deeply grooved roller on a heavy 
post; an3^tlirough ropes and pulleys on this post and on 
vertical posts at the ends of the gate, it may be readily 
opened by parties desiring to pass without the necessity 
of their descending from a vehicle. 

An alarm attachment for measuring 

vessels has been patented by Mr. Albert Daggett, of 
Strong, Me. Combined with a gong hammer and the 
mechanism for operating it is an inverted U-shaped 
lever, so connected to a float that the attachment will 
automatically give an alarm when the vessel on which 
it is fixed is filled or almost filled. 

A stay roller for sliding doors has been 

patented by Mr. Frank P. Coleman, of Brockport, N.Y. 
Jt is so made as to hold the outer edge of the door close- 
ly against the side of the bam or other building to 
whicji the door is hung, the roller being yieldingly 
mounted, so as to give when encountering irregularities 
from warping of the material, snow and ice, etc. 

A flooring clamp has been patented by 

Mr. Loren G. Welch, of Groton, Vt. It is so made that 
the teeth of the base engage the floor joists in such 
position that when the lever is raised its head bears 
against the plank, which are clamped up when the long 
arm of the lever is depressed, the rounded head not 
damaging the edge of the board, and no interposed jam 
being necessary. 

An evaporating apparatus for saccha- 
rine and other juices has been patented by Mr. Jose 
Guardiola, of Chocola, Guatemala. It consists of a 
series of tanks with raised ends, between which are 
steam coils, curved pipes below connecting the tanks, 
with other novel features, whereby the evaporator will 
act rapidly because the juice is divided into several por- 
tions. 

A pivotal support for mirrors, transoms, 

etc., has been patented by Mr. Oscar P. Breithut, of 
Williamsport, Pa. It consists of a hinge formed of 
three parts, a conical pintle, a socket adapted to receive 
it, and a support for the projecting end of the pintle, 
the conical pintle being held in frictional contact with 
its socket, the device being readily applied for tilting 
mirrors, transom lights, etc. 

A liquid bedded keel block has been 

patented by Mr. Frederick C, Lang, of Jersey City, N. 
J, It consists of cases, with stuffing boxes, followers, 
fppnecting pipes, valves, and outlet pipes, whereby, 
using these blocks, all parts of the keel will be equally 
supported, and any part thereof can be exposed, re- 
paired, and again supported, the blocks adjusting them- 
selves to any inequalities of the vessel's keel. 

A dry paint composition and a mixed 
paint form the subject of two patents issued to Mr. Geo. 
W. L. Marsden, of Wilmington, Del. Among the In- 



gredients used are mineral wool or other mineral fiber, 
, pulverized red or white lead, hydraulic cement, and pul- 
verized resin, with turpentine, linseed oil, and varnish, 
to make paints impervious to the action of the atmo- 
sphere, or to air and.water. 

A stock or hay frame has been patent- 
ed by Mr. John T. Carrington, of Clay Center, Kansas. 
It is designed for use in connection with or as a substi- 
tute for a wagon box, facilitating the loading and car- 
rying of animals therein, making a cage-like box for 
the transportation of calves, sheep, hogs, etc., or the de- 
vice can be used on railroads or in private stock yard 
chutes. 

A mould for making artificial stone, 

tiles, etc., has been patented by Mr. Edward Ormerod, 
of Brooklyn, N. Y. It may be made of wood or metal, 
and is formed of four bars hinged together, one end bar 
having a notched bar projecting beyond the end, and 
outside bar having a pivoted latch, whereby concrete 
may be conveniently fixed in position and compressed 
under a hydraulic press. 

A machine for making flat paint and 

whitewash brushes has been patented by Mr. Samuel A, 
Verbryck, of Belleville, N. J. The handle, bristles, 
and band are put together in the ordinary manner, and 
so inserted between clamping levers that the bristles 
will be firmly compressed, the band lying smoothly to 
fit the reduced size of the compressed brush until it can 
be firmly fixed to fasten the brush upon the handle. 

A combined newspaper stand and file 

has been patented by Mr. William E. Bailey, of 
Shrewsbury, Pa. It has a tubular post attached to a 
base plate, in connection with an adjustable frame 
formed of longitudinal and transverse bars, the device 
being calculated to hold newspapers so they can be 
conveniently read, while it can be conveniently adjust- 
ed and readily moved from place to place. 

A window shade has been patented by 

Mr. Walter J. Cox, of Wichita, Kan. Combined with 
bracket pieces at the sides of the window and two shade 
rollers journaled therein are various novel features for 
arranging one shade at the top and another at the bot- 
tom of the window, whereby the shades can be adjusted 
easily, require but little space, and so no light can pass 
in between the shades. 

A band cutter and feeder for thrashing 

machines has been patented by Mr. Michael Doran, of 
Bergen, N. Y. The feeder frame is made in two sec- 
tions, hinged together on their under side, so the attach- 
ment may be conveniently folded for transportation, 
and there are cutters to sever the bands on the sheaves, 
with springs to force the carriers to their work as the 
bulk of the sheaf diminishes. 

A sash fastener has been patented by 

Mr. Martin O. Lane, of Altoona, Pa. Locking blocks 
formed with slots are so mounted, with levers ar- 
ranged to ride in the slots, that when the levers are de- 
pressed the blocks will be brought into engagement 
with the window sash, the device having no springs to 
get out of order or pins to be lost, and adapted to hold 
the sash in position with or without weights. 

A mail crane attachment has been pat- 
ented by Messrs. Oliver P, and Cassius M. C. Williams, 
of Connor's Station, Kan. A frame is pivoted to swing 
in a horizontal plane to follow the motion of the car, 
and a yieldingly connected catch is on and moves with 
the frame, whereby the bag or pouch will not be blown 
off by the wind, but may be readily removed, without 
tearing, by the attachments of mail cars. 

A brick machine has been patented by 

Mr. Frank Hartings, of St. Rosa, Ohio. It is so design 
ed that in forming the bricks the clay is forced and de- 
livered to the die by a continual forward movement, 
whereby the clay may be compressed in a homogeneous 
state, to give the brick the same density throughout, 
and they may be made by this improvement in the or- 
dinary brick machine. 

A spinning and twisting machine has 

been patented by Mr. William Baird, of Almonte, Ont. 
Canada. This invention relates especially to a sliding 
plate carrying spring arms with pulleys journaled there- 
in, carrying a tension pulley for securing the requisite 
degree of tension on the spindle bands according to the 
nature of the fibers being spun_orthe required fineness 
or coarseness of the yarns. 

A case for lead pipe has been patented 

by Mr. AlbertKohler, of Waconia, Minn. It is prefer- 
ably made in octagonal form, with one or more parti- 
tions, a covering and bottom of transverse strips cross- 
ing the frame at different angles, curved strips secured 
to the transverse strips of the partition to separate the 
adjacent convolutions of the pipe, to prevent injury by 
the jamming of one layer or coil upon another. 

A roller for photographic sensitive pa 

per has been patented by Mr. Erastus B. Barker, of New 
York city. This invention provides hollow rollers or 
cylinders on which photograph paper is wound or 
stored, the cylinders being made to fit and readily slide 
upon the camera rollers, thus obviating the inconveni- 
ence of winding the paper upon the photo roller itself, a 
tedious operation as hitherto performed in the dark 
room. 

A swinging centerboard for vessels has 

been patented by Mr. James A. Deering, of Gloucester, 
Mass. It is preferably made of metal and several tons 
in weight, and attached to the lower ends of rods by 
hinges, so that when lowered it will be free to maintain 
a vertical position in the water, no matter to what ex- 
tent the vessel may keel over, the invention covering 
mainly the peculiarities of the device for raising and 
lowering. 

A carriage top former has been patent- 
ed by Mr. James F. Kirkland, of Guelph, Ont., Canada. 
It consists of a base or body pivot ally mounted on a stand 
and having adjustable end and side clamps, whereby 
carriage tops may be mounted in proper position at the 
time they are being trimmed, providing a form which 
may be quickly and accurately adjusted to hold the 
several partH of frames of varying form and size in their 
required relative position, 



NEW BOOKS AND PUBLICATIONS. 

Brand Book of British Iron and 
Steel and Tin Manufacturers. 
Compiled by Herbert W. Griffiths. 
London: The /row Trade Mxehange. 

This is a directory of the manufacturers that gives 
the extent of their plant and kinds of goods they sev- 
erally make, with the trade brands therefor, which 
cannot fail to be of especial value to all who are them- 
selves metal workers or dealers in a large way. 

McCarty's Annual Statistician. 1886. 
L. P. McCarty. San lYancisco, Cal. 

This book contains over 600 closely printed pages, 
largely of figures and dates, touching industry and 
politics, history and geography, things curious and 
things useful, arranged as though for convenience in 
answering odd and unusual questions, as well as many 
which occur in every day disputes. 

Annual Report of the Chief of 
Ordnance, for the Year Ending 
June 30, 1885. Washington : The 
Grovernment, 1885. 
The report of the Chief of Ordnance contains in- 
formation of considerable interest, both in the accounts 
of special inventions examined by the department, such 
as Gen. Russell Thayer's dirigible balloon, and motor, ' 
and Dr. Buckner's aerial drop for explosives; and in 
the tabulated records of the performance of ditferent 
weapons. The metallurgical experiments made in con- 
nection with the casting of ordnance have a value in- 
dependent of the art of war. 

Electro-Deposition of GtOld, Silver, 
Nickel, Copper, etc. By Alexan- 
der Watt. London: Crosby, Lock- 
wood & Co.; New York : D. van Nos- 
trand. 
All work in the department here . treated of partakes 
of a development so recent that each year adds some- 
thing important to our knowledge of the practical de- 
tails best adapted for the more perfect operation of elec- 
tro-metallurgical processes, and this book brings down 
the records pertaining to such progress to the latest 
date. Deposition by immersion is also treated of , the 
recovery of gold and silver from waste solutions, the 
materials used, and the auxiliary operations connected 
with electro-deposition. 

Practical Treatise on Gearing. 
Providence, R. I. : Brown & Sharp 
Manufacturing Co., 1886. (Price $2.10, 
post-paid.) 

This is an excellent little work on one of the most im- 
portant subjects which comes up in machine design— 
the proper form of gearing. It has been prepared for 
men in practical life, who would like to know how to 
construct correct gear wheels, but who have not the 
opportunity to take up the subject in the thorough 
technical manner in which it is presented in the ordi- 
nary text books. It has fulfilled its purpose admira- 
bly. Throughout it is always plain and practical. Any 
intelligent workman will have no trouble in under- 
standing either its explanationslor directions. The typ- 
ography is clear and discriminating; the cuts and 
diagrams uniformly good. The marginal indices make 
it convenient for reference. 

Report of the Commissioner of Edu- 
cation, for the Year 1883-84. 
Washington : The Grovernment, 1885. 
The fourteenth annual report of the Commissioner 
of Education shows a gratifying increase in the amount 
of information collected by the office. Its usefulness 
to the teachers of the country is better appreciated than 
formerly. As a bureau of information its resources 
have largely increased, and have been better utilized. 
The volumes in the pedagogical library now number 
16,500, and the pamphlets 42,100, furnishing sources of 
information not elsewhere available. The museum of 
educational appliances is also being extended. The re- 
port contains much of interest in the detailed educa- 
tional methods pursued in the different States and 
Territories, as well as a glance at the status of educa- 
tion in foreign countries. Statistical tables of schools 
and school publications occupy a large part of the 
volume. A well arranged index has been added. 
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'^e charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear innext issue. 

3 mchBardou Telescope, $52. Tydeman, Camden, N. J. 

Wanted— ^OTciQ experienced man or firm to handle, on 

royalty or commission, two recently patented articles in 

the hardware line. The manufacture already com- 

' menced. Address W. &H., Bioomville, Seneca County, 

Ohio. 

$3,000 will buy the right to patent Morgan's U. S. 
patent Horse Hay Fork Returner in Canada. Big bo- 
' nanza. Address John H. Morgan, Jr., Aurora, III. 

Send to the Railroad Gazette, 73 Broadway, New 
Vork, for a catalogue of Locomotive, Track, and other 
railroad books. 

i Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Moni-oe Co., Pa. 

I Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalocue 
now ready. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. 1100 
"liiUle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J. , and 92 and 94 Liberty St. , New York. 

Qrimshaw.— Steam Engine Catechism.— A. series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue. In which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

HasweU's Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, |4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Machinery for Light Manufacturings on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructiona 
address Munn & Co., Sciextific American patent 
agency, 361 Broadway, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Ha veo. Conn. 

Nystrom''g Mechanics.— A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by .1. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co. , Concord, N. H. See adv. page 388. 

Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 



IjiSlit Reading for an Idle Hour. 

The Bostonians (Macmillan & Co.), a 

novel by Mr. Henry James, presents in a rather attract- 
ivi^Jorm, and with considerable literary ability, a de- 
cldejdly extreme view of women's sphere and mission. 
If the title means that the author believes such ideas are 
prevalent in Boston, he certainly should be commiser- 
ated with upon an experience which has led him to such 
conclusions; but the subject is one on which it is always 
easy to elicit a deal of small talk at the country board- 
ing house or the seaside hostelry, for which Mr. James' 
book will afford a graceful introduction. 

A Tale of a Lonely Parish (Macmillan 

& Co.'*, by F. Marion Crawford, is perhaps rather an 
artificial presentation of life in a small English hamlet, 
with quite sufficient introduction of startling incident 
to hold the attention of the reader to the close, when 
all the principal characters of the story are left in the 
most comfortable condition possible. 

The Salammbo of Grustave Flaubert, 

translated by M. French Sheldon (Saxon & Co.), is a 
striking story of love and war in the time of ancient 
Carthage. The author may be called the founder of 
the French naturalistic school, but this work has been 
exceedingly difficult to render into English, with pro- 
per expressi on of its life and action, although it has 
long had a high place in French literature. 

Received. 
Gyrating Bodies: An Empirical Study. By C. B. 

Warring, Ph.D. Poughkeepsie, N. Y. 
Eighth Annual Report of State Board of Health 
OF Connecticut. Printed by order of the Legis- 
lature, by Tuttle, Morehouse & Taylor, New Haven, 
Conn. 
Third Annual Report of Bureau of Statistics of 
Labor, State of New York. Albany, N. Y.: 
The Argus Company. 
Precautions to be Adopted on Introducing the 
Electric Light. By Killingworth Hedges. Lon 
don and New York: E. & F. N. Spon. 



Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Wm. Freeh, Sensitive Drill Presses, Turret and Speed 
Lathes combined. Power Punching Presses, 68 W.Mon- 
roe Street, Chicago. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn, 
See Burnham Automatic Engine adv.last and next week. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence.Qo., 
419East8th Street, New York. .... 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co. , Cleveland, O. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Mnerson's 1886 J^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co.. 112 Liberty St., New YOrk. 

" How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St. , N. Y. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 76. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Chucks— over 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co.,Hartford.Ct. 

Une the Old and Reliable. 
Catarrh destroys the senses of smell, taste, and hearing, 
rapidly becomes offensive, and often culminates in con- 
sumption and insanity. No matter what stage the dis- 
ease has advanced to. Dr. Sage's Catarrh Remedy will 
certainly cure it. This preparation is the only sure cure 
for this malady in the market, yet has many imitators. 
I Others may fall ; it never does. Your drusgl st sells it. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
References to former articles or answers should 

give date of paper and pa^e or number of question. 
Inquiries not anBwered m reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Boolts referred to promptly supplied on receipt of 

price. 
minerals sent for examination should be distinctly 

marked or labeled. 



(1) L. H. writes : A man who has had 

considerable to do with steam engines and boilers, as 
fireman and engineer, asserts that it requires more 
water (more pumping at least) to run an engine when 
the atmosphere is charged with vapor and the bar- 
ometer low than at other times. He states that the 
experience of other engineers and firemen of his ac- 
quaintance agrees with his own in this matter. Is it 
probably true, if so, how explained? A. It is proba- 
bly not true. The barometric variations in the density 
of the atmosphere may make a very slight difference in 
the pressure gauge reading, and also in the action of 
the fire. Low barometer with saturated air also affects 
the draught and combustion. 

(3) B. M. W. — The gas which escapes 
from the earth in the localities of natural gas wells is 
supposed to have been generated by the internal heat 
of the earth, and confined to the porous or cavernous 
lower strata of rocks by a later deposit and harden- 
ing of a close grained upper strata. There is a possi- 
bility of a slight depression of the earth's surface in 
the oil and gas region, unless the percolation of water 
should in a measure counteract it. The depth at which 
the gas cavities are tapped is equal to a water pressure 
from the surface of several hundred pounds to the 
square inch. The thickness of the solid crust of the 
earth is probably from 50 to 75 miles, although there 
is room for a variety of hypotheses on this point. 

(3) W. L. R. desires (1) a recipe for 

making varnish black, such as used on iron work, like 
sewing machines. A. Such work is japanned, not var- 
nished. See Supplement, No. 316, on process. 2. 
What kind of acid is used for testing gold, how is it 
used, and how will it act? A. Test with nitric acid. 
It will have no effect on gold, but readily dissolves 
most other metals usually met with. 

(4) J. N. C. desires the formula for 

making the " walnut hair dye." A. The simplest form 
is the expressed juice of the bark or shell of green 
walnuts. To preserve the juice, a little alcohol is com- 
monly added to it with a few bruised cloves, and the 
whole digested together, with occasional agitation, for 
a week or fortnight, when the clear portion is decanted 
and, if necessary, filtered. Sometimes a little common 
salt is added with the same intention. It should be 
kept in a cool place. The most convenient way of ap- 
plication IB- by means of a sponge. 

(5) V. G. (Mexico). — Apparently no very 

complete exhaustive analyses of the poison of the 
scorpion have yet been made. The best on record are 
those by Jousset, presented to the French Academy in 
1870 and published in the Comptes Bendus of that year. 
He gives no definite statement of the chemical consti- 
tution of the venom, but does state the mode of its 
action upon the blood, by which in severe cases it 
causes death. It effects the red corpuscles, paralyz- 
ing them so that they cohere one to another, thus be- 
coming agglutinated until they are unable to pass 
through the capillaries, and may cause fatal obstruc 
tion. So far as known, there is no chemical antidote 
which can neutralize the poison, but inasmuch as, like 
all animal poisons, the action on the nerve force, or in 
other words, the vital force, is in the nature of de- 
pression, a remedy which stimulates that force tem- 
porarily is plainly indicated ; alcohol is always avail- 
able for that purpose, and being easily obtained, is 
perhaps more serviceable than any other. Bromide of 
potassium is of high value, but can be used safely only 
by the physician himself. 

(fi) F. A. T. asks for any means to pre- 
vent hands from perspiring. A. Use the following pre- 
scription: 
3- Acid tannic 3ij. 

Aqua rosal , 5 sb. 

Spt. Vin. Rect 5 iiss. 

Aquae 5iij. 

M. S. Use as a wash, each night and morning with a 
soft sponge. The skin should be thoroughly cleansed 
with soap and warm water and carefully dried and then 
apply the wash as directed. 

(7) J. P. E. writes: I have been troubled 
for over a year with pimples on my face, what can I 
do to get rid of them? I have been taking medicines 
for nearly three^months and find no change. A. The 
pimples are probably an affection known as acne. They 
are of no consequence except for the unsightly appear- 
ance which they cause. They are exceedingly com- 
mon among young people, and almost invariably cease 
to show themselves at the age of 20 to 23, Medicines 
have of course been tried in every available form both 
external and internal, for the beauty of a smooth skin 
is too universally prized to allow any neglect of care. 
But they are of very little service, as the best authori- 
ties all agree. Remedies are advertised continually; 
have nothing to do with them; they willdoyouno good, 
and may, on the contrary, injure the skin seriously. For 
full article on this subject see Supplement, No. 542. 

(8) S. T. B. asks : What material and 
process to use in order to give the final or black finish 
to lenses? A. The finest jeweler's rouge on a pitch 
lap. Vienna lime is used by some for the last finish, in 
the same manner as the rouge. 



(9) A. A. G.— The soot indicator is 

used as an indicator of electric currents or of the va- 
riations in the intensity thereof. A strip of paper 
blackened with soot is used to receive the indications, 
whence its name is derived. 

(10) A. H. asks : If it were practicable 
to use rods of pure iron as carbons in an electric arc 
lamp, what would be the color of the light? If black 
oxide of iron was made into rods (as the present car- 
bons are) and used as carbons, what would be the color 
of the light? A. The light from metallic electrodes 
would not be so intense or so blue as from carbons, 
but would resemble it in most respects. The arc would 
be made very long. The metal would impart no color 
that would be noticeable. Magnetic oxide has such 
high resistance that it is hard to see how it could be 
successfully used for electrodes. If this trouble was 
surmounted, it would offer further difficulty on account 
of its fusibility. It would give a long arc similar to 
that given by metallic iron. 

(11) E. A. H. — One of the simplest and 

best methods of rendering the basement walls of a 
building damp-proof is to construct on the outside 
an area wall so that the earth does not rest directly 
against the main wall of the house, but only 
against the outside wall or casing of the area. To 
form such an area, bnild a wall half or one brick thick 
parallel to and some 2 or 3 inches from the main wall, 
and form at the bottom a channel or gutter connected 
with the drains, so that any moisture or water finding 
its way in through the outer casing may be conducted 
away and will not therefore penetrate into the building. 
Thoroughly ventilate the areas by means of air bricks 
or other suitable connections with the outer air, and 
connect with one another by making through connec- 
tions underneath the fioor joists. Be very careful that 
the main wall is laid on a good and efficient damp 
course. The top of the space between the area and 
main walls may be covered in all around the building 
with bricks— ornamented or otherwise, as preferred— 
on a line just above the ground. Another plan of 
effecting the same object is to dispense with the area 
wall and in building the brick work to cover the 
whole of the work on the outside with a thick layer of 
bituminous asphalt. The plaster on the inside is in 
this case often rendered in nearly neat Portland 
cement. 

(12) H. T. H. asks for a near relative 

standard amount and size of wire on armature and 
fields of any dynamo using two field magnets. A. You 
may figure on obtaining 14 to 49 watts (volt ampere) 
per pound of copper wire. Any size may be used to 
produce varying relations of potential and quantity. 
Edison uses copper bars on the armatures of his large 
dynamos. 

(13) C. W. H. asks : How is the gilding 

done on watch plates and wheels to produce the color 
and finish, as they are when new ? A. After plating 
with gold, using the regular solution (cyanide), immerse 
in a mixture of : 

Copper sulphate 3 parts by weight. 

Verdigris 7 ■" " " 

Ammonium chloride 6 *' " " 

Potash nitrate 6 " " " 

Acetic acid 31 " " " 

Use solids in powder. After dipping, heat the articles 
on a plate of copper until they turn dark or black, 
and then treat with concentrated sulphuric acid. Or 
instead of above mixture use: 

Alum 3 parts by weight. 

Potash nitrate 6 " " " 

Zinc sulphate. .. 3 " " " 

Sodium chloride. 3 " " " 

Use as a paste; coat articles with it, heat on iron plate 
until they turn black, and wash with cold water. 2. 
What is the process used to plate silver on iron or 
steel, such as table knives, for instance? A. After clean- 
ing steel with greatest care, plate with thin adherent 
coating of copper, and silver plate on that. 3. What 
would be the power of an electric motor made with 
six ten-inch permanent magnets and a 12 by 4 inch 
armature wound with three pounds of No. 14 wire and 
12 gravity batteries? A. Probably not over xJr to 
xiJr of a horse power. 

(14) J. D, asks : 1. In making the dy- 
namo electric machine in Supplement, No. 161, three 
or four times larger than the description there, should 
the wire be also increased in thickness? If so, in 
what proportion? A. Increase the size of wire in s^e 
lineal proportion, i. e„ if machine is twice as large,* use 
wire of double diameter. This is a general rule only; 
the thickness of wire for any machine would depend on 
the class of work it was to do. 2. Is soft gray iron 
best for both armature and magnets? A. Soft gray 
iron is the best kind of cast iron for the armature and 
magnets. 3. In making carbons desf-ribed in Scien- 
tific American, April 10, which would be the best — 
coke or gas retort carbon ; and would it be as good as a 
pure carbon plate? A. In general terms, the purer the 
carbon, the better. Coke we should give the prefer- 
ence to. It would be difficult to pulverize retort car- 
bon sufficiently. 4. Could a wire be cast in it that 
would make a good connection? A. You could not 
cast a wire in it. You could drill and ream a slightly 
conical hole in its top, and force in a tapering plug 
with wire attached, or dip top of carbon in melted 
paraffine, plate it with copper, and clamp wire to that. 
5. Are the carbons in the arc light made in this way? 
A. Arc light carbons are in general terms so made, but 
with differences in detail. Coal tar is sometimes used 
instead of sirup. In igniting the carbons, they should 
be covered with carbon or coke dust and protected from 
the air. 

(15) M. B. asks how to connect a wire 

to ii chloride of silver electrode. A. Melt the chloride 
of silver, and cast it in a mould around a fiattened sil- 
ver wire. 

(16) J. W. W. asks : Can I deposit iron 

with the batteries, and how? A. You can do so by 
following method, as used in nickel plating. Dissolve 
clean iron wire in hydrochloric acid, using enough 
wire to leave a little undissolved. Then for every 60 
parts of iron dissolved add 55 parts ammonium 
chloride, aud a little gl^cerinemay be added. Consult 



H. Fontaine, Electrolysis, price $3.50, which we can 
furnish. 2. How can I make an electro magnet 
capable of raising about 200 pounds from a distance 
of 6 inches from the poles, and how many gravity 
cells will* I require ? A. You would require a magnet 
of enormous power. Thirty or forty gravity cells 
might run it. Your only practicable way would be 
to extend the pole pieces and have the armature play 
between them, or to use a hollow core or axial magnet. 
See Du Moncel on Electro Magnets, price 75 cents, 
which we can furnish; also Scientific American, 
February 13, 1886. 

(17) J. N. asks how to become an elec- 
trician. A. Try to get employment at any terms in 
some neighboring electric light factory or plant, and 
read standard works on the subject. A good coarse 
in the subject at college, as at Ann Arbor, Michigan, 
or Cornell University, Ithaca, N. Y., would be of great 
value. 

(18) J. F. M. says : I wish to know how 

to fix a piano cover. It is made of rubber, and coated" 
on the outside with a green fiock. Now, I wish to 
fiock it again. What must I use, so that it will still 
be pliable? A. Coat the surface with a glue, made by 
dissolving pure rubber in benzine, and while tacky, 
apply the fiock. 

(19) M. J. asks concerning weight of hay. 

A. According to Haswell, loose hay weighs 5 pounds 
to the cubic foot; pressed as in stack, 8 pounds; close 
pressed as in bale, 12 to 14 pounds. Hence, for hay in 
stacks you should allow about 280 feet for a wagon load 
of 450 to 500 cubic feet, because in its transfer to the 
wagon it will be considerably lightened. 

(20) T. H. H. says : I observe that 

some at least of the ordinary batteries, with induction 
coil, for medical use, represent the secondary or in- 
duced current as having definite polarity like the 
primary. Is this not incorrect, and is it not a " to 
and fro "current, oris there a modification made of 
it? A. Its polarity varies, constituting a '* shuttle cur- 
rent." 2. In what respect, if any, is the induced cur- 
rent alluded to different from that from a magneto- 
electric machine? A. It is the same in general as to its 
effects, but possesses more quantity and less intensity. 

(31) J. B. B. asks: 1. Is the use of brass 

spigots in drawing beer or porter injurious. If so, what 
would be the best kind to use? A. They have been 
condemned by good authorities, and lining with block 
tin is recommended. 2. Cannot ale or stale beer be 
" doctored " in such a manner as to be palmed off for 
porter? If so, how? Is quassia bark and caramel ever 
used? A. We are not authorities on "doctoring." 3. 
Are there not substitutes for malt, in the manufacture 
of ale, beer, etc.? Is rice ever used? A. Glucose is a 
substitute for malt. Rice malt may be used. 

(33) J. W. P.— We are not famiUar with 

the exact formula of the laryngeal lozenges you ask 
about, but Wistar's cough lozenge, which is of the same 
character, is prepared by mixing gum arable, extract of 
licorice, and sugar, of each 2^ ounces, powdered opium 
1 drachm, oil of anise seed 40 drops, for 60 lozenges. 
One, three or four times a day. 

(33) W. L. J. — Flowering plants may 

be kept over winter by packing their roots in a box 
of sand in a cellar; bulbs, by hanging in bunches in a 
cellar. 

(34) C. N. Y. writes : I have a marble 

statue to repair. It is 3 feet high, and the feet are broken 
off. Can you inform me of a good cement that I can 
cement it with, or what do they cement marble together 
with? A An excellent cement for your purpose 
can be made by adding to i4 pint of skimmed milk J^ 
pint of vinegar. Mix with this the whites of 5 eggs 
well beaten; then sift in with constant stirring sufficient 
powdered quicklime to form a paste. 

(35) J. W. G. — The water of condensa- 
tion in steam pipes can be returned to the boiler only 
by gravity, which requires that the water line in the 
boiler should be below the level of the coils or pipe 
work. This is common practice in steam heating. 
The exhaust from the engine can only be partially re- 
turned to the boiler by an exhaust injector (a new de- 
vice). The water from steam heating pipes below the 
level of the boiler can be returned to the boiler by a 
device called a "return steam trap." 

(36) J. P. D. asks (1) the kind of iron 

that should be used in the construction of spoke wheels 
for a light hand car. A. Make rim and hub of cast 
iron with wrought iron spokes {% round iron notched 
and headed at each end) laid in the mould. Make the 
frame of wrought iron and wood. 2. Which is best to 
propel a hand machine— a chain belt, such as is used 
on trycicles, or ordinary cog wheels? A. Flat link is 
best. 

(37) C. S. S. asks whether annealing 
boiler fiues is an injury or not. A. Boiler makers some- 
times anneal the ends of tubes for one or two inches 
when they are found to be brittle. The practice is not 
recommended. The trouble of split ends often arises 
from boring the holes in the tube sheet too large. An- 
nealing the ends softens the iron, increases the scale, 
and shortens the Hfe of the tube at the points that it 
wears the fastest. 

(38) Inquirer asks (1) what chemical 

preparations will render fabrics fireproof or incombus- 
tible. A. You will find several recipes for rendering 
fabrics incombustible, in the Scientific American 
Supplement, No. 245. 2. If asbestos is soluble, and 
if so in what proportion. A. There are several varie- 
ties of asbestos, none of which are entirely soluble, 
but some of them are slightly acted upon by the 
stronger acids. 

Minerals, etc. — Specimens have been 1 

received from the following correspondents, and ex- 
amined with the results stated. 

J. M. H.— The specimen has the appearance of being 
pipe clay. On account of the nearness of excellent 
qualities of clay in New Jersey, it would have no com- 
mercial value in New York. Nothing positive as to 
its application could be given unl«88 it was first 



tested in a potter's kiln.— A. B.— The specimen appears 
to be infusorial earth, and is useful in polishing metal 
surfaces, etc. It would be impossible to find a mar- 
ket f6r it in any city, as the supply already exceeds the 
demand. It is well known under the trade name of 
electro-silicon. J. S.— The rock is simply limestone. 
It leaves little or no residue on treatment with acid. 



INDEX OF INVENTIONS 

For nrhlcli Ijetters Patent of the 
United States were Cranted, 

May 11, 1886, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Aging liquors, apparatns for, S. Q. Cabell 341,727 

Air compressor, hydraulic, J. N. McLean 341,673 

Air heating apparatus for drying rooms, J. 

McCann 341,591 

Alarm. See Burglar alarm. 

Amalgamator, J. W. Van Brocklin 341,9S3 

Ammonlacal liquor, apparatus for concentrating, 

C. W. isbell 341,578 

Bags, etc., holder for, Barnes Edmonds 341,545 

Baling press, P. K. Dederlck 341,559, 341,560 

Band cutter's platform, I. S. Carolus 341,551 

Bar. See Boring bar. Car draw bar. 

Barber's register, K. Jj. Comes 341,556 

Barometer tor Indicating firedamp, B.v. Walcher- 

Uysdal 341,822 

Barrel trimming machine, A. Klrcbner 341,581 

Bearing for vehicles, ball, G. A. Parker 341,816 

Bed bottom, spring. A. F. Miller 341,494 

Bedstead, folding, G. W. Blsbee 341,724 

Belting, machine, W. L. Teter 341,704 

Bevel, carpenter's, W. T. Kelly 341,753 

Bicycle, B.S. Whitehead .141,526 

Bicycle saddle, R. Bean 341,547 

Billiard table leveler, F. Hlmes 341,481 

Binder. See Grain binder. 

Bird cage protector. W. S.Armstrong 341.540 

Blind tor windows, folding, A. J. Arthur 341,542 

Blind, Inside, A. J. Arthur 341,541 

Blind, window, A. J. Arthur 341,543 

Block. See Educational block. Keel block. 

Blotter support, H. C. Goodrich 341,804 

Board. See Ironing board. Washboard. 
Boiler. See Steam boiler. 

Boiler furnace, J. B. Archer 341,62d, 341,626, S41,628 

Boiler scale, fluid for removing, J. N. Plrrong 341,686 

Bolt. See Door bolt. 

Boneblack drier, Newhall & Colwell 341,497 

Boot or shoe uppers, manufacture of, H. S. Cush- 

man '. 341,835 

Boots and shoes, tool for repairing, Shayler & 

Pearson 341,511 

Boots and shoes, attaching shank buttons to, R. 

Thompson 341.821 

Boots and shoes, seam stay for, T. E. Woodley 341,864 

Boots, making felt, H. Hyson 341,659 

Boots or shoes, tack driving mechanism for last* 

ing, R. Ashe 341,828 

Boring bar, H. Otto 341.766 

Boring machine, J. Swan 341,520 

Bottle stopper, J. M.Kerr 341,660 

Box. See Paper box. 

Brake. See Derailment brake. Hose carriage 
brake. Wagon brake. 

Brick machine, ¥". Hartlngs 341,653 

Bridle, harness, L. H. HllUs _ 341,480 

Bridle winker, E. R. Cahoobe 341,660 

Buckle and chain supporter, back band, R. W. 

Stevens 341,516 

Buffer, R. P. Garsed 341,568 

Buoy, automatic signal, E. E. Mann 341,671 

Buoys, adjustable reed for signal, E. E. Mann 341,670 

Burglar alarm. F. Cross 341,460 

Burnishing machine, W. O. Way 341,524 

Button, T.J. Winans 341.532 

Button, cuff or collar. S. C. Scott 341,510 

Cane, etc., extensible, A. H. Allen 341,715 

Cans, filler and faucet for, H.J. Vogel 341,783 

Car and locomotive frames, horn plate for, S. 

Fox 341,802 

Car, cable, C. Mousley 341.764 

Car coupling, J. C. V. McOauIey 341,492 

Oar coupling, B. ('. Pendexter 341,684 

Car coupling, J. D. Ripson 341,857 

Car coupling, Rlvett & Macfarlane 341,508 

Car coupling, J. T. Wilson. 341,711 

Car draw bar, G. H. Poor 341,601 

Cars, grip for cable motor, H. B. Whlttaker 341,528 

Card engine, J. A. Bradshaw 341,443 

Carriage, baby, C. M. Banks 341,824 

Carriage top former, J. F. Kirkland 341,662 

Carrier. See Cash and parcel carrier. Cash car- 
rier. Hay carrier. 

Cart, dumping, M. Conrad 341,834 

Cart, road, O'Brien & Schmedlen 341,498 

Case. See Medicine case. Pipe case. 

Cash and parcel carrier, P. Boland 341,725 

Cash carrier, S. W. Barr 341,825 

Cash carrier, vacuum, S. W. Barr 341.826 

Centerboard for vessels, swinging. J. A.Deering.. 341,643 

Chain link, ornamental, H. H. Kelly 341,580 

Chimney protector, J.H. Bailey 341.440 

Chuck, truck brass, H. Otto 341,767 

Churn, Wehmeyer& Alford 341,526 

Cider press, J. Fancher 341.466 

Cigar bunches, machine for making, J. A. C. John- 
ston 341,80" 

Cigar bunches, machine for making, J. O. John- 
ston 341,808 

Cigar bundling machine, M. Klnports 341,487 

Clamp. See Flooring clamp. Trunk clamp. 
Cleaner. See Window Gleq||^r. 

Clock and clock system, electric, J. E. Carey 341,449 

Clock, electric pendulum, V.SlO. Haenlchen (r) . . 10,720 
Clocks, winding and controlling system for elec- 
tric, J. E. Carey 341.460 

Clothes wringer, C. K. Stluson 341,819 

Cocoa, method of preparing, P. Lobeck 341,759 

Collar or cufl'. Gates & Sargent 341,742 

Collar or cuff, V. H. Rothschild 341,606 

Collar pad fastener, horse, C. V. Bauer 341,719 

Coloring or waterproofing' compositions, machine 
for coating textile materials, etc.. with, W. T. 

Jjlvlngston 341,758 

Combustion, apparatus for promoting, W. 011- 

phant 341,680 

Corset, J. Stone 341,701 

Corset shaping machine, S. H. Rosenberg. .341.773. 341,774 
Cotton scraper, H. W, BaniJolph. 841.688 
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Coupling. See Car coupling. Thill coupling. 

Cultivator, hand earden, W. S. Shul! 

Curtain roller, spring, J. P. Gaszner 

Curtain stretcher, A. P. Bohlinger 

Cutter. See Paper cutter. Plug cutter. 

Derailment brake. S. H. Harrington 

Digger. See Potato digger. 

Dividers, parallel, C. Albert 

Door bolt, E. O. Ladd 

Door lock, U. Caron 

Doors, stay roller for sliding, F. P. Coleman 

Doubling machines, stop motion for, J. & J. 
Nightingale 

Draw hoop, A. Iloke 

Dredge machine distributer, H. G. Reeder 

Dredger, H. B. Angell 

DMdging bucket, C. A. Morris 

Dredging machine, J, Thompson 841,611 to 

Drill machine, J. C. Muirhead 

Dry earth or carbon closet, portable, G. H. Ellis. . 

Educational blocks, S. G. Kenyon 

Egg beater, W. H. Silver 

Electrical switch, S. Bergtnann 

Elevator. See Hod elevator. Water elevator. 

Elevator, M. W. Clark 

Engine. See Carding engine. Gas engine. Ro- 
tary engine. Steam engine. Traction en- 
gine. 

Evaporating apparatus for saccharine and other 
jucies, J. Guardiola 

Evaporating sugar solutions, process of and appa- 
ratus for, S. M. Ijillie 

Evaporator and air moistener, G. Russell 

Exercising apparatus, electrical, W. T. McGinnis. 

Extension table, etc., S. Leschziner 

Fabrics, apparatus for drying and oxidizing, wov- 
en, C. R. Preibisch 

Fabrics, machine for dressing cut pile, J. Wor- 
rall 

Farm gate. Fox & Riciiey 

Farm gate, J. B. Martin 

Farmers' iraplementa, show rack for. A. Roeseler. 

Faucet and filler, can, j. Greuloch, Jr 

Faucet, cistern, J. N. Carver 

Faucets, adjustable measuring chamber for, A. 
W. Straight 

Fence machine, T. F. Vandegrift 

Fence post, G. Craine. 

Fence wires, tool for clinching, H. E. Lambert 

File, paper, C. Husted 

Filtering cistern or vat, C. C. Gilman 

Filtering material, C. C. Gilman 

Filtering well or reservoir, water, C. C. Gilman — 

Fish, machine for cutting, J.J. Peard 

Flanging machine, J. O'Brien 

Flooring clamp, L. G. Welch 

Fodder clamp, P. S. Rich 

Frame. See Stock or hay frame. Stubbing or 
roving frame. 

Furnace. See Boiler furnace. 

Fuse, electric shell, E. I,. Zalinski 

GauKC. See Gas test gauge. Slitting gauge. 

Gas and steam generator combined, J. B. Archer. 

Gas, apparatus for manuf actu ring, H. C. Rew ... .. 

Gas, apparatus for manufacturing: illuminating, 
J. B. Archer 

Gas engine, Andrew & Williams 

Gasholder, portable, G. M. Stephen 

Gas lighter, automatic'electric, J. Finck 

Gas lighting apparatus, electric, J. Finck 

Gas, manufacturing illuminating, J. B. Archer — 

Gas or vapor, apparatus for generating, J. B. 
Archer 

Gas prei^sure regulator, C. H. Baker 

Gas pressure regulator, Sauer & Sievern 

Gas test gauge, E. P. Gleason 

Gate. See Farm gate. Watergate. 

Gate, T. W. Edrington 

Gate, J. Hughesdon 1. 

GeneraTc^ aSee .!3aa and steam generator. Steam 
generator. 

Glass, 6tc., furnace for melting, J. Pedder (r) 

Gold washing apparatus, S. S. & C. L. Heller 

Grain binder, W. Marshall 

Grain separator, C. C. Murphy 

Grinding mill, F. Beall 

Grinding mill, Russell & Phelps 

Grinding mills, feed regulator for, W. P. Allen.... 

Guard. See Loom shuttle guard. 

Gun, breech-loading, D. W. Jansen 

Gun wad, H. W. Libbey 

Guns, carriage for machine, E. G. Parkhurst 

Hame fastener, J. R. Kinsley 

Hame fastener, W. W. Pearce 

Hame fastener, metallic, A. L. Geer 

* Hammer, C. J. Grellner 311,474, 

Hammock spreader, O. H. Buckley 

Handle. See saw handle. 

Harness attachment, K. F. Rice 

Harness, back pad for, J. P. Miller 

Harness loop, E. Barnard 

Harrow, W. Carleton 

Harvester, grain binding, L. Miller 841,675, 

Harvesters, sheaf carrier for, J. V. Leydig 

Harvesting and binding machine, grain. J. F. Gor- 
don 

Hat sweat, J. K. Upham 

Hatch way. W. Bardsley 

Hay carrier, T. S. Davidson 

Hay rake, horse, L. Stow 

Heat or cold to the body, device for applying, J. 
Lelter 

Heating apparatus, steam, P. H. Inman (r) 

Heel burnishing machine. Dion & Kelly 

Heel counter machine, L. Cote 

Heel nailing machine, F. F. Raymond, 2d 

Heel trimming machine, B. Gallagher 

High and low water alarm, electric, E. K. Rol- 
lins 

Hitching post, H. H. Koeller 

Hod elevator, F. W. Keys 

Holder. See Paper bag holder. Pencil holder. 
Pillow sham holder. Rein holder. 

Holdfast, friction, E. G. Parkhurst 341,600 

Hook. See Check rein hook. Snap hook. 

Horse blanliet, A. M. Boyer. ., ,141.635 

Horse detacher, S. M. & C. A. Teeter 841.610 

Hose carriage brake, P.J. Cooney . 841,455 

Hose carriages, stop for reels of, P. J. Cooney 341.456 

Hose coupling and hydrant attachment, J. 

Young 341,718 

House, portable, E. Densmore 341,735 

Hub, wheel, J. M. Sweet 841,861 

Hydrant, P. P. Qulrln 841.687 

Hydraulic motor, B. F. Cooper 341.7.W 

Index for books. J. F. Trow 841,782 

Inhaler, W.C. Wilson 341,712 

Iron. See Sad Iron. 

Ironing board. Cross & Stout... 341,797 

Ironing machine, I. F. Jacques 341,484 

Joint. See Rail joint. 

Keel block, liquid bedded. F. C. Lang 841,582 

Knob, aoor ana beU,H.Bet'Kluaer... 341,442 



841,512 
341,648 
341,634 

341,573 

841,714 

341,489 
341,728 
341.640 

341,597 
341,845 
341,603 
341,539 
341,763 
341,614 
841,813 
341,464 
341,754 
341,697 
341,723 

341,639 



341,843 

311,669 
811,817 
841.598 
341,585 

341,769 

841,787 
341.810 
811,590 
341,693 
311,476 
341,730 

341,518 
311,706 
.S41.796 
341,665 
311,482 
341.649 
341,651 
341,650 
841,682 
341,598 
341,708 
341,770 



341,536 

311.625 
341,506 

341,624 
341,538 
841,777 
341,566 
341,665 
341,622 

341,627 
341,544 
341.607 
341,841 

341,645 
341,849 



10,728 
341,760 
341,589 
841,814 
341,546 
341,818 
311,439 

341.751 
341,586 
341,499 
341,765 
341,681 
341,743 
341,475 
841,793 

341,607 
341,495 
341,717 
341,451 
341,676 
341,668 

341,842 
341,616 
341,632 
341,642 
341,617 

341.584 
10,721 
341,799 
341,469 
841,689 
341,803 

841,694 
341,488 
341,486 



Ladder, step, S. Wright 

Lamp, incandescent electric, T. A. Edison 

Lamp, incandescing electric, T. A. Edison 

Ijamp, incandescing electric, L. Stieringer 

Lamps, holder for incandescent electric, L. G. 
Woolley 

Lamps, safety valve attachment for, E. W. Ingle. 

Ijamps, shade ring for hanging, C. A. Kinney 

Lantern, signal, Morgan & Mann 

Last block fastening, E S Hay 

Latch, reversible, J. Hill 

l-.evel, ditching, E. Relchenbach 

liock. See Door lock. Seal lock. 

liOCking a series of drawers or doors, device for, 
J.W.Hall... , 

Looms, shuttle guard for, C. Hahlo et al 

Machinery, reversing mechanism for, J. S. Mas- 
terman 

Mail crane attachment, O. P. & C. M. C. Williams. 

Manure spreader, D. B. Merrell 

Mashing, apparatus for preparing grain for, H. 
Fox 

Match making machine, L. Kittlnger 

Matches, method of making, L. Klttinger '... 

Measuring and winding cloth, machine for, E. J. 
Benedict 

Measuring device, tailor's outline, J. S. Hand 

Measuring vessels, alarm attachment for, A. Dag- 
gett 

Mechanical movement, J. E. & J. W. Adams 

Medicine case, F. C. Zanettl 

Merchandise, device for displaying, H. H. Proc- 
tor 

Meter. See Water meter. 

Mill. See Grinding mill. Sawmill. 

Mining cages, etc., safety stop for, J. W. Terman. 

Mirrors, transoms, etc., pivotal support for, O. P. 
Breithut 

Motion, device for transmitting, G. R. Mitchell.... 

Motor. See Hydraulic motor. 

Motor, E. B. Benham 

Nail machine. L. J. Hirt 

Necktie fastener, C. H. Wilmarth 

Nut lock, J. B. Fluette 

Oiler, loose pulley, C. W. Eckerson 

Oven, gas heated baker's, W. H. Thompson 

Packing for glass gauge tubes, W. H. Bray 

Packing for surface condensers, tube, D. B. 
Cobb 

Paint composition, dry, G. W. L. Marsden 

Paint, mixed, J. H. Hollen 

Paint, mixed, J. C. Mallonee 

Paint, mixed, G. W. L. Marsden 

Paper bag and making the same, S. Bayle 

Paper bag holder, Hitchcock, Jr., & Winternight.. 

Paper box, G. D. Seib. 

Paper boxes, etc., machine for cutting, H. D. 
Stimson 

Paper cutter and stamper, combined, A. Brown... 

Paper fixture, toilet, S. Wheeler 

Paper from electricity, freeing, J. M. Arnold 

Paring and coring machine, fruit, T. Spedding — 

Pencil holder, B. F. Eshelman 

Photographic sensitive paper, roller for, E. B. 
Barker 

Pile driver, steam, A. J. Dupuls 

Pillow sham holder, J. W. Beatty 

Pipe case, lead, A. Kohler 

Pipe hanger, H. A. Otto et al 

Pipe wrench, H. Newton 

Planter, F. E. Cherry 

Planter, Hardison & Bowman 

Planter, corn. Jordan & Cole 

Planter, cotton, corn, and pea, R. M. Reaney 

Plants, implement for weeding and thinning, L. 
C.Hill 

Platform. See Band cutter's platform. 

Plow, G. M. Ramsey 

Plow, combined sulky and gang, W. C. & D. R. 
Schenck 

Plow, sulky, S. W. Barr 

Plug cutter, D. W. Fonts 

Pole tip, carriage, N. E. Springsteen 

Post. See Fence post. Hitching post. 

Potato digger, M. I. Conderman 

Press. See Cider press. 

Printing and folding machine, combined, J. L. 
Firm 

Privy vault and water closet, L. Cornuelle 

Pump, air, P. Clerc 

Pumping and drilling machine, A. W. Carnahan.. 

Punch, ticket, D. M. Klrkpatrlck 

Rail Joint, J. W. Buck 

Ralljolnt, C. Fisher 

Rails, rolls for reworking old, Williams & Ruida- 
baugh 841,529, 

Railway, H. Ij. Stillman 

Railway signal, W. W. Le Grande 

Railway signal, H. B. Potter 

Railway signal apparatus. H. Roser 

Railway signals, electric alarm for torpedo, H. F. 
Clark 

Railway track crossing, F. J. Hoyt 

Railway train signal, J. A. Miller 

Railways, road bed or rail support for, R. M. Hol- 
land 

Railways, traction device for cables J. H. Pendle- 
ton 

Rake. See Hay rake. 

Reaping machine, self-binding, C. L. Hensley 

Refrigerator, A. R. W. Gottschalk 

Register. See Barber's register. 

Reg ulator. See Gas pressure regulator. 

Rein holder, A. B. Busaeii 

Rein hook, check, B. A. Dennis". 

Revolvers, ejecting mechanism for, Silver & 
Fletcher 

Roads, machine for making, repairing, and clear- 
ing, G. W. Taft 

Rocking chairs, attachment for, W. I. Bunker 

Roll dressing machine, W. M. Ferry 

Rolling I-beams Into plates, W. H. Graham 

Rolling I-beams Into plates, rolls for, W.H.Gra- 
ham 

Roofing, metallic, W. H. Carruthers 

Roofing sheets, machine for preparing, J. M, 
Whitlatch 

Rotary engine, C. P. Jurgensen 

Rubber battery cells, manufacture of, J. W. Car- 
ter. Jr 

Sad iron, E. O. Wood 

Safes, lock spindle for, J. Dyer 

Sash balance, R. Clarke 

Sash cord fastener. T. Morton 

Sash fastener, A. Cary 

Sash fastener, E. S. Cory 

Saw and other similar blanks, machine for cutting 
teeth upon. J. A. Dlcus . 

Saw handle, B. H. Ten Eyck 

Sawmill, cirsular, J. P. Moore 

Sawtooth, K.J. M. Becker 

Sawing stumps, machine for, A. Leitelt 

Seal lock. Powers & Wilkes 



341,585 

341.644 
841,339 
341,778 

341,f30 
341,483 
341.661 
341,762 
341,478 
341,805 
341,090 



841,746 
341.671 

341,491 
341,618 
341,493 

311,801 
841,809 
341,810 

811,722 
341,572 

811,641 
S11.438 
841,621 

341,866 



341,622 

841,6:« 
341,696 

341,828 
341,668 
811,631 
341,469 
341,738 
841,615 
341,444 

341,654 
341.761 
341,676 
341,568 
341,760 
341,720 
341,806 
341,859 



341.700 
341.446 
341.709 
341,788 
841,514 
341,800 

341,633 
341,837 
341,441 
341.663 
341,765 
341,815 
341.452 
341,747 
341.752 
341,506 

841,844 

341,604 

341.509 
341,718 
341,646 
341,698 

341,454 



311,740 
341,458 
341,453 
,341,687 
341,756 
841,829 
341,667 

341,630 
341,699 
341,666 
341,602 
341,606 

341,5.53 
341,848 
341,677 

341,576 

341,601 

341,657 
341,472 



341,832 
341,661 

341,696 

341,609 
341,448 
341,468 
341,569 

341,570 
341.833 

341.627 
341,850 

341,6.12 
341,619 
341.863 
341,731 
341,496 
841,638 
341,567 

841,461 

341.678 
.341.789 
341,667 

sa,so2 



Seal lock, R. M. Sully 341,779,341,780 

Secondary battery or accumulator, J. Pitkin 841,600 

SecSndary or storage battery, C. Sorley 841,860 

Separator. See Grain separator. 

Sewing machines, trimming device for, J. Bige- 

low 341,790 

Sewing machines, trimming device for. S. Bor- 

ton 341,726 

Sewing machines, underbraider for, S. Johnston.. 341,485 

Shackle, spring, H. Timken 341,781 

Shield, cashier's, O. S. Scott 341.775 

Shutter fastener, A. C. Wolfram 341,533 

Signal. See Railway signal. Railway train sig- 
nal. 

Sled, bob, A. Newstrom 341,679 

Slitting gauge, S. Hargrave, Sr 341,477 

Slubblng and roving frame, Hlgglns & Whlt- 

worth 341,574 

Snap hook, L. J. Bristol 341,445 

Snap hook, D. M. Seaman 341,608 

Sounds, instrument for transmitting vocal, C. J. 

Stuart 341,519 

Spinning and twisting machine, W. Baird 341,631 

Spring heads, blank clip for, E. J. Hess 341,479 

Stamp, printing, A. H. & J. H. Rogers 341,771 

Starch, laundry, W. H. Midgley (r) 10,722 

Steam boiler, W.M.Ferry... 311,564 

Steam boiler, E. Hel tmann 341,749 

Steam boiler, H. H. Thornton 341.705 

Steam boilers, high and low water alarm for, W. 

A.Kltts 841,852 

Steam engine, W. Brown 341,649 

Steam engine, C. C. Worthington 341,634 

Steam generating furnace, W. M. Fuller 341,470 

Steam generator, G. L. Allen 341,716 

Steam generator, M. E. Beasley 841.721 

Steam trap, J. H. Blessing 341,548 

Steam trap, 1)'. B. Eastman .'. 341,737 

Stock or hay frame, J. T. Carrlngton 341.729 

Stocking, sock, slipper, boot, or shoe, woolen or 

felt,E.Roos 341,772 

Stocking supporter, T. White 341,710 

Stone sawmills, sand feeding mechanism for, J. 

Peckover 841,683 

Stool, A. C. Haynes „ 341,748 

Stopper. See Bottle stopper. 

Stove grate, G. M. Cooper '341,733 

Stove, hydrocarbon vapor, M. G. Fagan 341,739 

Stoves, fireback for, J. W.Keyes 341.851 

Streets, crosswalk for, Magulre & Billings 341,490 

Switch. See Electrical switch. 

Syringe, R. Parker 341,865 

Table. See Extension table. 

Tanning process, F. Latulip 341.583 

Target, collapsible flying, G. L. Eason 341,463 

Telegraph, printing. C. L. Healy 341,655, 341,666 

Telegraphs, transmitter for printing, C. Ij. 

Healy 341,654 

Telephone transmitter, E. H. Johnson 341,579 

Thill coupling, L. German 841.744 

Thill coupling, S. S. Taylor 341,521 

Thill support, vehicle. Sweeny & Womer 341,820 

Tobacco In bags, machine for packing, H. R. 

Corkhlil 841,457 

Tongs, crucible, J. B. Green. 341,473 

Tongue support, G. A. Marvin 341,864 

Tongue, wagon, R. H. Branch 341.791 

Tool, hand, J. F. Krayer 841,664 

Torpedoes by electricity, method offlring, E. L. 

Zalinski 341,597 

Toy, J. H.Burns 341,831 

Traction engine, L. C. Taber 341,702 

Trap. See Steam trap. 

Trestle. E.J. Hooper , 341,847 

Trousers, shield for the knees of, B. T. Olcott.. . . . 341,599 

Truck and bag holder, combined, A. B. Fisk 841,741 

Trunk clamp, H. Rice 341,604 

Tuning gauge for stringed instruments, A. M. D. 

Home .341,846 

Turning wooden bowls, machine for, P. B. Skin- 
ner 341,513 

Type writing machines, ribbon Inking attachment 

for, L.Bailey 341,630 

Umbrella and parasol, A. Sydenham 341.862 

Umbrella or parasol, J.H. Davles. 342,7.>4 

Valve, balanced, K. B. Benham 341,827 

Valve, gas pressure regulating, L. Shook 341,776 

Valve, steam engine, J. Richards 341,691 

Vapor or gas, apparatus for generating, J. B. 

Archer 841,629 

Vehicle runner, J. Faucher 341,467 

Vehicle, self-propelling. Russell & Obenchain 341,868 

Vehicle, two-wheeled, T. H. Brown 341,447 

Vehicle, two-wheeled, C. Buckel 341,630 

Velocipede, T. J. de Sabla 341.736 

Velocipede, E.G. Latta 341,811 

Ventilator. See Window ventilator. 

Venting and draught tube, combined, Collins & 

Weatherhead 341,555 

Vessel for domestic purposes, metallic, T. Burk- 

hard 341,794 

Vessels, antl-frlctlonal chock or leader forrlg- 

«lng of, L. Dyer 341,838 

Wagon brake, J. Plckersgill 841,685 

Wagon, dumping, R. A. McCauley 341,592 

Wagons, transom plate for, Wachholz & Behrens. 341,707 

Washboard, C. Everts 341.465 

Washing machine, L. F. De Voe 341,836 

Washing machine, J. Robinson .....341,692' 

Watchmakers, bushing punch for, G. Goeggel 341,652 

Watchmaker's screwdriver, C. H. Lucas 341,812 

Watch protect or, rubber, G. B. Gardner 341,647 

Watch, stem winding and setting, C. V. Woerd.... 841,766 
Water, apparatus for purifying, I. B.McCormack. 341.672 

Water elevator, self-acting, A. Wilkin 341,617 

Water gate, A. R. Glover 341,471 

Water meter, proportional, D. B. Spooner 341,515 

Water wbMl, turbine, P. H. Holmes 341,577 

Waters, purifying potable and other, E^ M. Lyte.. 341,853 
Waterproofing paper and other fabrics and ma- 
chinery therefor, W. Macrone 341,587 

Weaver's combined comb and reed hook. DufTy & 

Ball 341,662 

Welding flux, Whltconib & Riddle 341,785 

Welding, flux for, Whltcomb & Riddle 341,784 

Wheel. See Water wheel. 

Wheel, W. W. Dunn 341.462 

Wheel, H. Timken 341,523 

Whips, snapper attachment for, F. P. Couse 341,7^6 

Window cleaner, C. Mlchelsen 841,595 

Window fastener, P. Glllls 841,745 

Window frost, compound for preventing, G. A. 

Llndgren 841,757 

Window shades, frame for stretching, P. Michel .. 341,594 

Window ventilator, S. J. Shaw 341,695 

Wire pointing machine, W. H. Dayton 341,668 

Wire stitching machine. Donnell & Pauckner 341,799 

Wrench. See Pipe wrench. 

Wrench, M. Potter 841.768 

Wrench, A. P. Quigley 341,503 

Wringer. See Clothes wringer. 

Tarn twisting machine. BrigxB & Webb 341,792 

Toke,necb G. Ueyers S<l,8t4 



DESIGNS. 

Comb, F. V. Jones 16,681 

Finger ring, C. H. Pfell 16,684 

knife handle, I. F. Rubel 16,686, 16,687 

Leather and fabric, ornamentation of, S. Loewen- 

herz 16,688 

Saucepan, J. Rlngen 16,885 

Spoon handle, W. Wilkinson 16.889 

Type, J. M. Conner 16,680 

TRADE MARKS. 

Books of duodecimo size. Porter & Coates 13,298 

Canned corn, tomatoes, and other vegetables, 8. 

N.Hyde 1,3,298 

Corsets, D. Rosenthal & Co 13,303 

Cream tartar and bicarbonate soda powder, A. & 

a. Meyer 13,29« 

Fabrics, cotton, J.Wright l^VO 

Fabrics, woven, M. I. Cooley 13.283 

Gunpowder, King's Great Western Powder Com- 
pany 13,29! 

Jackets, cardigan, W^Relchman 13,303 

Kerosene oil or refined petroleum, Mailler & 

Quereau 13,294 

Liniment for outward application, Duke & Mills... 13,286 

Lozenges, wafers, and tablets. Weeks Bros. 13,1104 

Medicine for the treatment of diseases of the di- 
gestive and respiratory organs, T. D. Williams. 18,306 
Plasters, medicinal, Peleg White Proprietary Cour* 

pany .' 13.297 

Preparation of wheat for cooking purposes, Colby 

&Buskirk 13,284 

Remedy for neuralgia, rheumatism, etc., for exter- 
nal use, W.J. Austen & Co 12,279 

Rubber articles for mechanical purposes. Revere 

Rubber Company 13,299to 13,301 

Rubbergoods, mechanical, Boston Rubber Com- 
pany 13,281 

Soap, family, N. K. Fairbank & Company 18,287 

Spoons, knives, forks, ladles, cheese scoops, tea 
sets, casters, pitchers, waiters, and napkin 

rings, C. A. Hamilton 13.289 

Tacks, carpet. S. H. Benedict* Co 13,280 

Tobacco, smoking and chewing. G. W. Gail & Ax.. 13,288 
Tonic for the cure of certain diseases, F. H. Herd- 
rich 13,291 

Tyye, fonts of , Hamilton & Baker 15,290 

Watch cases,|Brooklyn Watch Case Company, 

13,282, 13,283 

Whisky. S. A. Wertz& Co 18.388 

Vermouth, Martini & Rossi 13,296 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patenlr 
Issued sliice 1866, will be furnished from this office for 25 
cents. In ordering please state the number and dat«'^ 
of the patent desired, and remit to Munn & Co., ,361 
Broadway, New York. We also furnish copi^ of pate]^ 
granted prior to 1866; but at Increased cost, i»s the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the: 
Inventors for any of the Inventions named In the terem 
going list, at a cost of $40. each. For full dnstnunHK 
address Munn & Co., 361 Broadway, New ¥<i^i WMm, 
foreign patents may also be obtained. 



''^bveviisemenis^. 



Inside I'affej each insertion - - - 75 cents a line. 
Back Page, eacli insertion - - - $1.00 a line* 

(About eight words to a line.) 
Engravings may head advertisements at the same rati 
per line, by measurement, as tlie letter press Adter' 
tisements must be received at publication office as early- 
as Thursday morning to appear in next issue. 



ELECTHIC PAHS. 

To run from 3 to 100 hours, with battery, $10 to $25 eaclii 

Edison Lamps and Electrical Supplies. New Elefitr^ 

cal Theatrical Effects. Send 5c. stamp for catalogue. jsL 

The Stout-Meadowcroft Co., 

Authorized Agents for EDISON LAMP COMPANY, 
21 ANN STREET, N. Y. 



Lists sent. 
N.Y. Machinery Depot,' 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



POWER 



LATHES 



ORMETAL, 



All sizes. Catalogues free. Tjathes on trial. 
165 West 2d Street, Cincinnati, O. 




Eaestner Friction Clntck, 

VOR 

Gearing, Pulleys, 

KA.ESTNEB. & CO;, 
Bnilders of General and Spe- 
cial Machinery, 
808-811 6. Ganal Street, 

Send for Catalogue.GhN>4Ci>( IU> 



STAMPED METAL, GOODS, 

and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri- 
cal Inventions, Special Machinery, Castings, &c. Manu- 
factured to order by M. MA.ET1N, Manufacturer, 

P. O. Box 285, New Brunswick, N. J, 




FRICTION CLUTCH 

Pulleys and Cut-ofTCoupllngs. 

J AS. HUNTER & SON. North Adams, Mass. 




Woodworking Macliinery. 

For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manuf act 'd by 
'I'lie Kgan Company, 
Cinciniinti, O.. II. S. A. 
Fall lUBortnient of PeriQ Saw Blades, 
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NOVEI.T'S' ELECTRIC CO. 

Factory and Store, 5th and Locust Sts., Philadelphia. 

Manufacture full lines of Window and Door Springs 
Ibr Burglar Alarm. Electric IJghttng Keys, Push 
Buttons, Bells, &c. 




DRAWING 
INSTRUMENTS. 



illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 



PResreriTSTeFL- Works 



->» .Mtj.LER.METCALFs PARKIN. 

Crucible Steel 



TO DENTISTS AND JEWELERS. 

Plastic Gold: heat softens it; as easily worked as 
wax ; sets bard in one minute. Full directions. Price $2 
per package. Address L. B. WILSON & CO., 

liock Box 490, 24 Baltimore St., Cumberland. Md 



ffHE DINGEE & CONARD GO'S 
BSIAUTIFUI* EVBR-BIiOOBIING 




Oui* Great Special ty is giwnng and distributing 
KOSES.We have all the latest novelties and finest 
standard sorts, in different sizes and prices to suit aLl 
wants. Over 450 choicest varieties to choose from. 
We send t^trong Pot Roses safely hy mail to all Post 
Offices, purchaser's choice of varieties, all labeled, 

3 TO 12 PLANTS <; I ^^S^ '^^ 



accOTding to value. Two year Roses by express. Dux 
fievr (ii aide* 78 paees, elegantly illustrated. Free. 
Address THEjDlW^KE & CONARD CO., 



fantly illustrated. Free. 
I & CONARD CO., 
Bose Growers, West Grove, Chester Co. Pa* 



ESSENTIAL ELEMENTS OF PLANTS. 

— A paper by Thos. Jamleaon, discussing the question 
whether the reduction in the number of the cnemical 
essentials of plants has reached its final limit, and 
presenting experiments to show that a further reduc- 
tion seems demanded. Contained inSciEMiFio Ameri- 
cas Supplemi NT, No. 5-^4. Price 10 cents. To be 
had at this office and from all newsdealers. 




Barnes' Foot-Power MaehinerT. 

Complete outfits for Actual Workshop 
Business. Read what a customer says : 
" Considering its capacity and the ac- 
eurateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. 1 can turn steadily 
for a whole day and at night feel as 
little tired rs if I had been walking 
around." Descriptive Catalogue and 
Price List Free. W.F.& John Barnes 
Co, Ad(lreas3999Main St...|tockford,|Jl. 

I New Catalogue of Valuable Papers 

contained In Scientific Amgbican supplement, sent 
freeo/ cftarge to any address. 

MUNN <fc CO.. 361 Broadway. N 7. 



V E N r IL A. T I O N.— GREA.T IMPORT- 

ance of ventilation. The vitiation of air that Is constant- 
ly going on in inhabited places, exhaustion of oxygen 
by gas, candJes and lamps. Ventilation by natural and 
artifiGial means. Contained in Scientific American 
Supplement, No. S'i-'i. Price 10 cents. To be had at 
this o£Qoe and from ail newsdealers. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents Id 
most foreign countries having been considerably re- 
duced the ob»)tacle of cost is no longer In the way of a 
large proportion of our Inventors patenting theirinven- 
tionsabi'Oad 

CA N A DA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
f oamer includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The camber of our patentees who avail themselves of 
the,£htop and easy method now offered for obtaining 
patents in Canada Is very large, and is steadily increas- 
ing. 

ENGIi \ND.— Thenew English law, which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain »n very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,Ireland and tbe 
Channel iBiands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is like<yto realize as much for tbe patentee 
ill Kngland as his United States patent produces for 
him at hc<me. and the small cost now renders It possible 
f OF almost every patentee in this country to secure a pa- 
teatin Great Britain, where his rights are as well pro- 
tected as in the United States. 

(kTtlKR CO UNTRIED.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
AUBtiia, Russia, Italy, Spiiin (the latter includes Cuba 
and all tbe other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of Thec Sciecntific A!(iERioA.Ntoestablish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interescs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of ThicSCI- 
EN'TiPic AMERICAN', Cordially invite all persons desiring 
any information relative to patents, or tbe registry of 
trade marks, in this country or abroad, to call at their 
offices. S61 Broadway. E amination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

^ddreos, MUNN tfe CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

BflAJfcs Offices: No. 622 and GUy Street, Paciflc 
BuHdiag, near 7th Street, Washington, D. G. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and l.arEest Manutacturers of the OrlKlnal 

VII other kinds Imirniions and Inferior. Our name is stamped in full upon all our 
ardBELiTlNG, PACKING, and HUdE. Address 




Emery Wheel. 
John H. Cheever, Treas. 
J. D. Oheevbk, Dep'y Treas. 



Warehouse: 1 5 Park Row, opp. Astor House, New York. 

Branches: 308 Chestnut St., Phila., 167 Lake St., OhicaKO, 52 Summer St., Boston. 



OTTO CAS ENGINE. 

GVARANTBED TO OONSVmE S&5 to 75 A M V OTHER GAS ENGINE 

PER CENT. LESS GAS THAN M IH T Per BRAKE-HORSEPOWER 



PER 



PHILADELPHIA and CHICAGO. 




ARC LIGHTING. 

Can be operand on 
Slow Speed Engines at 
a minimum Expense of 
Power, producing a 
liglit so Steady and B ril- 
liantthat by itthefineet 
work can be performed. 
The objections to Arc 
Lights tor factory light- 
ing entirely overcome. 
Much more economical 
than incandescent lights. Send for catalogue. 

Tie Walerlonse tleclnc Mfg, Co,, Harlfom, Coa 



COPPER WIRE ; HOW DRAWN.— AN 

interesting description of the process of drawingcopper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boisthorel, and Tillieres, France. Illustrated 
with 5 engravings. GontEiined in Soientipio Am ertcan 
SirppLEMBNT,No. 471. Price 10 cents. Tobehadat 
this office and from all newsdealers. 



ASBESTOS 



Ml NEKS 8^ MANUFAcTURtii^ (ss packing co 

J NEW YORK, TlieASBEST 30S-TON, 



UNILATERAL HALLUCINATIONS.— A 

Eaper by Dr. W. A. Hammond, treating of the unllnteral 
alluclnations of sight and hearing. Contained in 
SoiENTiFic American Supplement. No. 5^3- Price 
10 cents. T^obehad at this oiUce and from all news- 
dealers. 



Telegrapli and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send tot 
catalogue C. E, JON£St ds B HO. €lnclaiiatl» Ow 

Itis importaot to ns that yoa mentioo this paper. 



PORTABLE BRIDGES.— DESCRIP- 

tion of a novel system of portable brldfces devised by 
Mr. Alfred Cottrau, of Niiples. Illustrated with u en- 
gravings. Contained In Scientipio Ambkican Sup- 
PLBMBMT, No. 466. Price 10 cents. To be had at this 
ofBce and from all newsdealers. 






Mention this paper. 



ARCHITECTURAL PERSPECTIVE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By P. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
MUNN 4 Co., New York. Price 13.00. 




P. O. BOX 148. 



C^ZZ.A.Xt.'X^XIXI.rS 

GAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 
EncliieB and Fnmpa Combined. 

WiUiais & Orton Mfg. Co.. 

STERLING, ILLS. 



MICRO-ORGANISMS OF POTABLE 

Waters— A paper by Dr. T. Leone, showing that atmos- 
phericoxygen is not an element necessary for the in- 
a-ease of microbia in potable waters, and that the car- 
bonic acid is the sole agent that interferes with the life 
of these organisms in carbonic acid waters. Contained 

in SCIENTIFIC AMERICAN SUPPLEMENT, NO. 5*^4. 

Price 10 cents. To be had at this office and from all 
newsdealers. 

VOLNEY W. MASON & CO., 

FfilCTION PULLEYS CLDTCHES M ELEVATORS 

PUOVIDENCE. It. I. 



ADDRESS OF PROF. T. H. HUXLEY 

on resigning the Presidency of the Royal Society, Nov. 
30, B86. Results of tbe rapid progress of science. In- 
fluaice on tbe moral, social and political relations of 
man. What should be done for the advancement of 
science. Contained in Scientific American Sup- 
plement, Mo. 327. Price 10 cents. To be had at this 
office and from all newsdealers. 




CLARK'S DETING,,VEIVTI- 
' UTIN6 and EXHAUST 

Cheapest. Most Effective. 

Price List Free. 

GEO. P. CI.ARK, 

Windsor Locks, Conn. (Box L.) 



TESTS OP CEMENT.— REPORT OP 

the committee on a uniform test for cement. Cement 
tests. Fineness, checlsing or cracking. Tests recom- 
mended, mixing, etc., settmg, sampling, sieves, moulds, 
machines, with 3 figures. Contained in Scientific 
AMEKicAN Supplement, No. :i-i6. Price 10 cents. 
To be had at this ofllce and from all newsdealers. 



Order firom our "Special List.' 
THB JOHN T. NO YE MFO CO., 



ENGINEER'S POCKET BOOK. 



BY 



Charles U . H asweil. Civil , Marine, and Meenanical En- 
gineer, tilving Tables, ttutes, and- formmas pertaiBiii&. 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price %i. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



) KVINP i? '^- *"■'■ P*^"* ^"^ '"^ '*"™ 

rxnii— J AT WHM DISTANCE F8OM USr--' 



JOHN W'-'iU PITTS BURGH. PA. ^*°rf£cmM 



A TREATISE ON STEAH BOILER INCRUSTATION 

and Methods for Preventing Corrosion and the E'orma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark's Soap Test 
for Determining the Degree of Hardness of Water; the 
Kflfects of Rain, River, Well, and Sea Watera on Steam 
Boilers; Compounds and Apparatus for Purifying, Soft- 
ening, Heating, Filtering, Spraying, and Separating For- 
eign Matter with from Mine, River, Well, and other Wa- 
ters ; Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and lor Economizing in the Quantity 
of Water Consumed for Generating Steam in Places 
where the Supply of Water is Limited; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers; Including alsoaDescription of Compounds forSoft- 
ening Incrustations and Methods Claimed as Preven- 
tives to the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers ; also a Complete List of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July 1. 1884, for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Illustrated by 
sixty-flve engravings. By Charles Thomas Davis, author 
of "A Practical Treatise onthe Manufacture of Bricks, 
Tiles, Terra-Cotta," etc. Price $2.00. A catalogue of 
books sent to all who will apply. Address MUNN & Co., 
361 Broadway, New York City, 




THE CURTIS 

RETURN 

For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CDRTIS REGULATOR CO,, 

BOSTON, MASS. 
Send for Circular No. 19. 



MENTAL CONTAGION IN INEBRIE- 

ty; an interesting psychological study.— By T. D. 
Crothers, M.D. Contained in Scientific American 
Supplement, No. 474. Price lO cents. To be had at 
this ofSce and from all newsdealers. The same number 
contains a paper by T. L. Wright. M.D., on The Property 
of Alcohol which Allures the Neurotic to Drink. 



FUEL OF THE FUTURE.— BY 

George Wardman. Historical notes on natural gas. 
Duration of the suppiv of natural gas. The economic 

?uestion connected with Its use. Its advantages as a 
nel. Contained in Scientific American SpppLE- 
MENT, No. 497. Price 10 cents. To be had at this 
office and from all newsdealers. 



E 



VAPORATING FRUIT 



Full treatise on Improved methods, yields, pji 



¥a. 



PETROLEUM AS FUEL IN LOCOMO- 

tive Engines. A paper by Thomas Urquhart.— How loco- 
motives are arranged for burning petroleum. The spray 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 cents. To be had at this oflQce and all newsdealers. 



GOOD PATENTS SOLI 
ON FAVORABLE TERIUS, | 

GLOBE PATENT OFFICE, 34 Park Row. 



SCIENTIFIC METHOD IN MECHAN- 

Ical Engineering.— A lecture by Prof. Coleman Sellers, 
showing what part tbat systematic, scientific method 
should play in the most ordinary mechanical occupa- 
tions. Contained in scientific American Supple- 
ment, No. 5'^3. Price 10 cents. To be had this office 
and from all newsdealers. 



mmnp©' GARY & M OEM' ^ 
^'st:" EVtR^fiSTEELSPRINGS. NtwYORKcir^ 



FEUPECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 

magazines, and pamphlets, has been recently improved 
and prico reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
oflSce of this paper. Heavy board sides; inscription 
"SCIENTIPIC AMERICAN," in jgilt. Necessary for 
every one who wishes to preserve the paper. 
Address 

MUNN & CO., 

Publishers SdEimnc American 



ICE. REFRIGERATING 



and Ventilating Machines 
Jarmans Patent. VORK 
MFG. CO., York, Pa. 




ROCK BREAKERS AND ORE CRUSHERS. 

Wemanufactureandgnpplyat short notice and lowest rates, Stone and Ore Crushers con- 
tainintrtheinventlondescnbedin Letters Patent, issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New and VALtTABr,B Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
tbe superintendence of Mr. Marsden, who, for the past twenty years* has been connected with 
the mannfacture of Blake Crushers in this country and Enslaud. 

FARRKI.. FOUNDRY AM) »[A THINE CO.. 01aiialrti.> AdsohIu, CeHM, 
OOPELAMU ^ RACOM. Aceuts. New Yark. 




" Perfection " Turbine. 

BEST FOR HIGH HEADS. 

Over 500 in use, in the best mills in the 

country. 

C. RIDGWAY & SON, 

Send for circular. Coatesvillle, Fa. 



W ORKSHOP 




For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The best late collection published of 
such a wide variety of information. * 

First Series.— Bookbinding; Candles; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; pho- 
tography; Pottery; Varnishing, etc. mO pages, with 
illustrations S'-J.OO 

Second Series.— Industrial Chemistry ; Cements and 
Lutes; Confectionery, Essences, and Extracts; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; Inkui 
Paperand Paper Making; Pigments, Paint, and Paint- 
ing, etc S^J.OO 

Third Series.— Alloys, Electrics, Enamel s and Glazes, 
Glass, Gold, Iron, and Steel, Lacquers and Lacquering, 
Lead, Lubricants, Mercury, NickGl, Silver, Tin, Vana- 
dium, Zinc, etc. 480 pages, 183 illustrations, . $'4.00 

Fourth Series.— Waterproofing; Packing and Stor- 
ing ; Embalming and Preserving ; Leather Polishes; 
Cooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; E'ilter- 
ing; Percolating and Macerating; Electrotyping ; Ste- 

T-Hrri r p in g ; ; Tl j-in l r l^ Ht ri ii-i f; ^ -WTTtrTT-- p ^ n i K . i.^ g- , — M nauiol D t^ 

struments; Clock and Watch Mending; Photography^ 
etc. . ■ S'^.pO 

1^" Send for our complete Catalogue of books, free to 
any address. 

I^T* In ordering single volumes, be particular to men- 
tion the "series" wanted. 

Sent postpaid by MUNN & C0.,3f;i Broadway, 
New York, on receipt of price. 



AND FINE GRAY IRON ALSO STEEL 
^ •; CASTINGS FROMSPECIftL „^j 
J^ f INE TMNING JA=rr P''"' ' '^ "^ 



PRESERVATION OP BUILDING MA- 

terlals by the Application of a Paraffin Wax compound. 
as recently used upon the Egyptian Obelisk. Central 
Park, N. Y. Hy R. M. ( affal. With one engraving. 
Contained in Scientific American Supplement, No. 
5'-46. Price 10 cents. To be had at this oflace and from 
aU newsdealers. 



MACHINERY AND EDUCATION.— A 

lecture by Dr. R. W. Raymond, pointing out some inter- 
esting analogies between the evoluti')n illustrated in the 
growth of natural forms in the visible world and the 
development and adaptation of the human mind and 
thought, as modified by environment and education. 
Contained in Sciick tific American Supplement, No, 
5!;i5. Price 10 cents. To be had at this ofBceand frcm. 
ail newsdealers. 



KJDCC ^^° suffer from Nervous DeblUty, LQtt 
r W\. C C. Vigor, Exhausted Vitality, etc. 

^r\ A FREE TRIAL PACKAGE 

I ^/ Of the- celebrated MARSTON BOLUB, to* 

^M E? Wki gether with Sealed Treatiae and Testimonials, 
tWm BhIv will be seat on receipt of 5 stamps. 
Maraton Kemedy Co., 19 Park Placei New Yorlu 



THE NATIONAL TRANSIT COM- 

pany's Pipe Lines for the Transportation of Petroleum 
to the Seaboard. Discovery of petroleum. Former 
modes of transportation. Tlie origin of pipe lines. 
General description of the longest line in use. Illus- 
trated with miip and profiles. Contained in Scientific 
American Supplkmbnt, No. 496. Price 10 ceuts- 
To be had at this office and from all newsdealers. 



NO 



MORE CATABBH. TheGreatGei , 
Bemedy Is a positive cxzre. PreeBampld 
package and book for 4 cents In stamps. 
S. H. MEOIOAL CO.. £ast Uampton, Coon. 




W^osoVITAUTT Is tailing^ Brain DRAINED Bid 
EXHAUSTED or Power PUEM ATDRELT WAS'lV 

ED may find a perfect and reliable cure in tbe 

FRENCH HOSPITAL REMEDIES 

ongmatedbyProf. JEAN €IVlALl':,of Paris, France: 
Adopted by all French Physicians and being rapidly and 
Buceessfully introduced here. All weakening losses and 
drains promptly checked. TItEATISE giving new* 
paper and medical endorsements, c . > FR E |<:, Consul ta* 
tion (office or by mail) with six eminent doctors FREEa 

CIVIALE AfiENCY« No. 174 Fulton btreet. New York 



BRIDGE ACROSS THE MISSISSIPPI AT 

Prairie du Chien.— By John Lawler. C.E. A paper read 
at the Annual Meeting of tbe American Society of Civil 
Engineers, and discussion following. With five engrav- 
ings. Contained In Scientific AnrnRiCAN Stpple- 
ment. No. 46:i. Price 10 cents. To be had at this 
office and from alt newsdealers. 



DCAFIICfifi Us CAVSEii^anilCUKi:, byone 
CHillCvv who was deaf twenty-eight years. 
Treated by most of the noted specialists of the day 
with no benefit. Owred himself in three-months, 
and since then hundreds of others by same process. 
A plain, simple and successful home treatment. Ad- 
dress T. S. PAGE, 128 East 26th Street, New York City. 



CURE^SSDEAF 

Pbck's Patent Impkoved Cushionbd Ear Drums Ferfeetly 
Bestore the Hearing, and perform the woric of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distlncuy. Send f oi? 
Illustratedbookwithtestimonials, FREE, Address orcall on 
F.HIS00X|8S3Broadwaj%NewYorJ£, Mention. tlii^ paper. 



mTjIQ Instant relief. Final cure in 10 days, and 
JllJio* never returns. No purge, no salve, no 
suppository. SufTerers will learn of a simple remedy, 
Free, by addressing C.J. MASON, 78 Nassau St., N. Y. 



TO»£LKMEN° 



■sufFeringfroratbeef- 
I fects of youthful er- 

_ _ Irors.earlydecay, lost 

manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free or 
charge. Address PrDf.F.O.FOWLKB.MooduB. Cktna. 



WEAK, UNDEVELOPED PARTS 

Of the body enlarged and tSengthened. Simple, unfailing 
telf -treatment Fullexplanation, referenceH, Ac, sentsenled 
tree, ERIE MEDICAL CO., BUFFALO, N. T, 



THE VACUUM AUTOMATIC BRAKE.— 

Full description of the apparatus, illustrated with 10 
figures. Contained in Scientipio American Sitp- 
FIjEMEnt, No. S'/a. Price 10 cents. To be had at this 
office and from a';l newsdealers. 



WEAK. UNDEVELOPED PARTS 

OF THE 'HITMAN BODY ENLARGED, DEVELOPED, 
STRENGTHENED, Etc.. is an interesting adgertisement 
long run in cur paper. Id reply toinquirlea. we will say that 
there iano evidence of hombug about this. On the contrary, 
the advertiaerB are very highly Indorsed. laterested persona 
may get aeaiwl glranlaw glTtngallpartlCBlmi,byaddre8Blng 
gmMBDiCAi. ho.. Bn^lo. k. Y.— Trt«d» KTWilngBM* ^ 
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Inside Paire, each insertion - - - 75 cents a lines 
Uaclc. Paffe, eacli insertion - - - $1.0U a line* 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver- 

ttsements must be received at publication office as earip 

as Thursday morning to appear in next issue. 
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HfESHORT^S'IEWA^ 



Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway. 



EDUCATION OF THE AMERICAN 

Citizen.— A lecture by Prof. R. H. Thurston on the 
tbeme : *' Howmay we best aid in those mighty social 
moTements and those tremendous political chantfes 
which mark the mighty proRress of the race toward a 
better and a more prosberoua future ? " Contained in 

SCIBNTIFIC AW'iRICAN SUPPLEMKNT, NO. 5*i4. Hrlce 

10 cents. To be bad at this office and from all news- 
dealers. 




Andrews' Offices Bank Desks 

The finest work in the U. S. ; kiln 
dried lumber. All work guaranteed. 
Opera Chairs, School Desks, Grlobes. 
A H Anf1r^w«&(!ft 19& wabAsh-av. cm. 



PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articleR used in perfumery, 
and the modn of preparing essences therefrom, stating 
theamouQt hid cost of material required, and giving 
over tbiit} iormuias for handkerchief extracts, with 
the cost 01 jach. Contained in St ientific Amebicav 
SUPPLKMKNT, No. 47'-^. Price 10 cents. To be had at 
this ofBce and from all newsdealers. 



INTERNATIONAL INSTITUTE FOR 

Liquefied Carbonic Gas. 

* O. BEUNLBR. 857 Broadway, New York. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into alJ the States and Territo- 
ries, and IS read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper.. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

Ferrates see top of first column of this pa^e, or ad- 

ALUNN 4fe CO., Publishers, 

361 Brondway, New Ifoi'k. 






FntE AHD ■Watbb-Peoop Bdildikg Felt, 
Fibe-Pboof Faints, Steam Packings^ Boiler 

govebings, etc. 

Samples and descriptive Price List free by mall. 

H. W. J0H1T3 UT'a CO., 87UAISE1T LA^E, IT. T . 

CHICAGO. PHILADEl^PHIA. LONDON. 
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Arch St., Philaflelphia ; 



liEATHER BELTING 

best and most reliable Belt 
ever introduced. Made by 
C. A. SCHIBIIEN & CO. 

1 « Ferry St., New York; 416 
n Federal Street, Boston. 



THE CHEAPEST AND BEST ) 



6? PARK PLACE, NEW YORK 



THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Ranney, 
M.D. Kules for administration. The effecte of the 
treatment. Theory of the action of hot water. Points 
In its favor. Conclusions. Contained in Scientific 
American Supplement, No. 46S. Price 10 cents. To 
be had at tbia office and from all newsdealers. 



I'rovldenpe. IC. I>(r»rk 9t.) SIxmiQuteB'TralkWestf^mBtation. 

Oriahinl and Only lluildei* of the 
HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrlceSI.25. 

ItSVTION TB IS P APEK . 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
.oation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business thejihave had forty one years' 
experience, and now nave unequaled facilitus for the 
preparation of Patent Drawings, Specifications, and the 

Erosecution of Applications for Patents in the United 
tates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for BooIes, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, cm very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Fa- 
tents, etc. 

We also send,/reeo/ charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MfJNN dc CO., Solicitors of Patents, 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
olflo Building, near 7tb Street, Washington, D. C. 




Use the JENKINS STANDARD PACKING in the worst 
joint you have, and if,after following directions, it is not 
what we claim. WE WII^L REFUND THE MONEY. 

Our "Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. S^~Send for Price List. 

9t John Street, N. Y. 79 Kilby Street, Boston. 
13 So. Fourth Street, i'hila. 



COLORS RED AND BROWN, „ ,^ 
For painting ROOFS. tACTOPY and FARM BUILD; 
INGS. FENCES, IRON WORK, EXPOSED BRICK 
WALLS, Ac. Made of Pure Linseed Oil and highest 
grades of Iron Oxide. Send for C ircular. A ddress 
W. H. STEWART. 
74 Cortlandt Street, New York. 
READY ROOFING, for new roofs. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 M arket St., Philadelphia, Pa. 



BOSTON SEWAGE WORKS.— A FULL 
description of the system, accompanied with a map 
showing the general arrangement, and discharge into 
the harbor, and with 26 engravings. Contained in 
sciENTinn American Supplement. No. 5'i4. Price 
10 cents. To be had at this office and from all news- 
dealers. 



'/ 1 ' L'vA£l A S PE C I A LT Y t£n_r-^ 
a- JOHN GREENWOOD &C0. 



ROCHESTER NJ. 



THE MANUFACTURE OF CRUCIBLE 
Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashJoned method of con- 
verting bar iron into steel and then melting it in clay 
pots to form Ingots of cast steel. Contained in Scien- 
Tiric Ameuican Supplement, No. 464. Poice 10 
cents. To be bad at this office and from all newsdealers. 




THE IMPROVED 

Riier Hot Air PnmBing Engine 

For City or Country Besiienees, 

Burns Coal. Wood, or Gas. Safe, Simple* 
Durable. 3 , in use. Send for 

Illustrated Catalogue "A." 

SAYER&CO„37De7St.,NewYort 



LIGHTNING R0DS.-DE8CBIPTI0N OF 

of the arrangement adopted by Mr. Melsens for pro- 
tectlnKthe Brussels Hotel deVille against lightning. 
With 6 flgnres. Oontained In SciKNTiific American 
SUPPLKMENT, No. 5'J5 Price 10 cents. To be had at 
this office and from all newadealers. 




PHONOGRAPHY f^^.^r^^^l 

Works for self -instruction, by Benn Pitman and Jerome 
B. Howard, for sale by all book-sellers. Catalogue, al- 
phabet and illustrations sent free. Address, 

PHONOaRAPHIC INSTITUTJ], Cincinnati, O. 



SHORTHAND Text-book and Inatruetion by mail to 
master it, given by the author of the system for $6. 
Most popular and EAsy method. Indorsed by 1000 grad- 
uates and professional stenographers. Book alone $1. 
D. L. Scott-Bbowne, 23 Clinton Place, New York. 



ELECTRIC CONVEYORS.— DESCRIP- 

tion of two ingenious Bystemsf or the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
tained in Scientific amebicas Supplement, No. 
464. Price 10 cents. To b e had at this office an d from 
all newsdealers. 



DUCS IMPROVED 



SAMPLE BY MAJL.IO < 






■ '-500,000 IN DAILY USt^^^<. ^ 
S2 cuff ST.,N.''- . 



SINKING THROUGH QUICKSAND. 

—A paper by H. w. Hughes, describing the Poeisch 
process of sinking through quicksand by means of arti- 
ficial f reezine. Contained in Scientib [O American 
Supplement, No. 4H8. Price 10 cents To behadta 
this offlc.e and from all newsdealers. 




HARRISON CONVEYOR! 

Grain, Coal, Sand, Glayjan Bark, Cinders, Ores, Seeds,&c. 

J Chicago, IIL 



For 
HandUns 

aiS^M BORDEN, SELLECK & CO.,iMalS-f' 



ol e 

ers» 



THE CONVERSION OF HEAT INTO 

useful work.— A series of interesting lectures by Wm. 
Anderson, M.Inst. C.B., presentiog the modern views 
connected with the conversion of heat into useful 
work. I. Laws of motion, the principles of work and 
energy, and the laws of impact. II. Theories cf oscilhi- 
tion and vibration, ill. Properties of gases and vapors. 
IV. Transfer of the invisible molecular motion of hesit, 
and its tthange into the coarser and apparent motion of 
mechanical work. V. How the waste of heat in furnaces 
is prevented by the Siemens regenerator. The principle 
further illustrated. Cowper stoves. The gun as a con- 
verter of heat. VI. Heat engines proper. Illustrated 
with 53 engravings. Contained in Scientific Amekican 
Supplements, Kos. 498. 499, 5<>0, 501,50-^, 503. 
Price 10 cents each, or 60 cents for the series. To be 
had at this oflBce and from all newsdealers. 




ttO EliECTKlC II15LT, Suspen- 

•PQ sory. etc., for Kidneys. Pain, 
Nervous and Weak. A True Cura- 
tive. Fays agents big. Circularsfrea 
FLETCHEa & CO., Cleveland, Ohio. 



Leffel Water Wheels, 

Willi Important Improvements. 

11,000 ITS SUCCESSFUL OFEBATION. 

FIHE ITEW FAUFHLET FOB 1886 
Sent free to those interested. 

JAMES LEFFEL Ic CO., 

SpriiiEfield, Ohio. 
110 lilbei'ty St.. N. Y. City. 




Architects, Contractors, Builders 

Should not fail to examine the merits of 

THE ORMSBY SASH BALANCE. 



IN OLD FRAMES. 



IN NEW FRAMES. 




A Perfect Snistitnte for Weiglits M Cords. 

0RM8BY SASH HOLDER CO., 

OPPOSITE 



02 UTICA STREET, BOSTON, 
B. & A. DEPOT. 




ColniDia Bicycles ail Tricycles, 



MANY IMPirOVEMENTS 
FOR ISHS. 

NeTT Spring Catalogne Sent Free. 



The POPE lFG.CO.,597Washmgtoii8t.,IloBtoB 



Branch lloupes I 13 Warren St., New 
York; 115 Wabash Ave., Chteaso. 



.!BhO\/^IFK^ 



Vy ASBESTnSs.a 



iCOMPACT HO/MOGENtOUS 

ESflSBESTOS.s 
^o,i,nEMISre,MINE:RflWGIXT5 



:!,'1^,..i°::..„pThechhi<mprs-^fekceco 



FOOTrrEBST 6-' Sr NY — 



THE BEST STEAM PUMP. 

Van Diizen's I'atent Steam Pnmp. 

Incomparable in cheapness and etfi- 
clency. Needs no care or skill; cannot 
get out of order ; has no moving parts. 

A PSuperiov Fire J'limp. 
Instantaneous and powerful, ever ready. 
Available, whwever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, Impure.ete.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of "Fumps." Van.Duzen &; Tift, Cincinnati. O. 





GOLD IIEDAL, PARIS, 187a 

BAKER'S 



Warranted absotutely pure 
Cocoa, from Tpbich the excess of 
Oil has been -removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi. 
cal, costing less than one cent a 
cup. It is delicious, nourishing, 
Btrhngthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons in health. 
Sold by Grocers everywhere. 

V, BAEBi CO,, BorMer, Ia& 




FaM Binteil Hoiarcl RilieT fiellli. 

Specially adapted for PAPER MIIiLS, SAW miLIiS, 
and TIIRBSIII>G mACHINBS. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 

Ve\r York, Chicago, Han Fi-ancisco, Toronto. 



95 MILK ST,, BOSTON, MASS. 



This Company gwns the Letters Patent 
granted to Alexanfier Graham Bell, March 
7th, 1876, No. 174465, and January 30tk, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for Euch 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




WITllBBBY, RUGG & RICMA RDSON. Manufacturers 
of Patent \\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R- Ball & ( o.. Worcester, Mans. Send for Catalogue, 
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FOR 1886. 

The most Popular Seientifie Paper in the World. 

Only S3*20 a Venr, inclndinir Postage. Weekly 
5^ Numbers a Year. 

This ividely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, A griculture, Horticulture, Natural ITlstory. etc. 

All Classes or Headers find In the Scientific 
American a popular resuyie of the hest scientlflo in- 
formation of the day; and it is the aim of the publifliieTa 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of 8ubBcviption.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the Uniled States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, 91.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gT&tia for every club of five subscribers 
at $3.20 each ; additional copies at same proportiODate 
rate. 

Thesafestway to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

361 Broadway New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The SciKNTiFic American Supplemicnt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchseology. Astronomy, 
Chemistry, Electricity, Light. Heat, MechanicalJSa£i= 
neerlng. Steam and Railway^ jTneioeeHhg, aiining. 
Ship Building Abtriire Engineering, Pbotogrnphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Suppi-ement. 

Price for the Supplement for the United States and 
Canada, $6.00 a year, or one copy of the Scientific Am- 
EiiicAN and one copy of the Supplumicnt, both mailed 
tor one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN &: Com 361 Broadway, N. Y.. 
Publisbers Scientific American. 

To Foreis:ii Subscribers.— Under the facilities of 
the Postal Union, the Scientific AMicRiCANlsnowsent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germauy, 
Kussia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sentto foreign countries, Canada excepted, 
$4, gol3, for Scientific Amicrican, one year ; $9, gold, 
for both Scientific American anfl Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTIIVG INKS. 

THE "Scientiflc American" is printed with CHAS 
ENEU JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts., Phila., and 47 Eoee St., opp. Doane st„ Jf. T. 
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